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Americas Largest 
Organization Devoted 
Exclusively to the 
Manufacture and 
Distribution of Tires 
Tubes and Rims 


a 


Specialists at Buying- 
Specialists at Building- 
a a ge at Marketing- 
olume of Production- 
Give You Firestone Quali 
The Worlds Standar 
at - Low - Price 


COLOSSAL FORCE IN TIRE-MAKING AND SELLING 


WE emphasize the Firestone 
Transcontinental Distribut- 
ing System because it is a vital 
factor in that organized efhiciency 
which adds to Firestone quality 
the advantage of low cost. 

You are familiar with the de- 
tails of Firestone quality advan- 
tages shown here previously in 
cross section views of the tire. 
You know of the extra rubber 
and fabric, the two-cure process 
of building, the added inspec- 
tions—all of which account for 
the multiplied mileage. 


OR years Firestone has been 
the largest exclusive tire and 
rim builder. Yet our output in- 
creased 78 per cent last year, 
and we gained 50 per cent 
more dealers 
This tremendous volume 
cuts cost. The manufacturing 





**know-how’’ of the Firestone 
Specialists and the colossal scope 
of the Firestone marketing sys- 
tem means further saving. An 
appreciative public gets the 
benefit in low price as 

well as final economy. 


From New York to San Francisco Our Branches and Dealers are Everywhere 
FIRESTONE TIRE AND RUBBER COMPANY 
‘* America’s Largest Exclusive Tire and Rim Makers’’ 

Akron, Ohio — Branches and Dealers Everywhere 


Pneumatic Tires, Truck Tires, Pleasure Electric Tires, Carriage Tires, Motorcycle Tires, 
Fire Apparatus Tires, Rims, Tire Accessories, etc. 
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\ A ten thousand horse-power water turbine at the Panama-Pacific Exposition. 


\ = 
The Largest Hydraulic Motor 


48 of the striking exhibits to be seen at the Pana 
ma-Pacific 


Exposition is an immense hydraulic tur 
bine motor 


rated at 10,000 horse-power, which is one 


of several that are building for a California light and 


bower company, and which are said to be the largest 
Single discharge turbines ever built. 

Something of the size of this 
a comparison with the figure of the 
side it, and from the fact that the butterfly 
is seen at the right of the and which reg 
the admission of water to the turbine, is 66 inches in 


giant may be gained by 
man standing be 
that 


rulates 


valve 
picture, 
motor 


diameter, and requires a ten-horse-power electric 


to operate it reaction 


principle, 


This big turbine is built on the 
and runs at a speed of 360 revolutions a min- 
tite, under a head of 519 feet, 
approximately from 400 to 465 cubic 
through the 
in the center of the picture is an arrangement for regu- 
lating a series of wicket gates that regulate the flow 


and under these conditions 
feet of water pass 


wheel every second. The mechanism seen 


of water to the runner of the turbine, and consists of a 
Series of levers connected with the gates, and also with 
a large ring that can be partially rotated by the two 
arms shown. The controlled by a governor, 
and it will be that any movement of the ring 
will effect a corresponding movement of the wicket 
ates, by means of which the speed of the wheel is 
Tegulated. 


arms are 


seen 


plant are of 
6,000 volts, 


The electric generators installed in the 


a capacity of 12,500 kilowatt-volt-amperes, 


three phase, sixty cycles, and it requires two of the 


above hydraulic turbines to drive each generator 


Photographic Determination of Stellar Paral- 
laxes With the 60-inch Reflector of Mount 
Wilson Observatory 
epee April, 1915, number of the Proceedings of the 

National Academy of 
Adriaan van Maanen of 


tory, Carnegie Institution of 
mination of stellar parallaxes with the 60-inch reflector 


Sciences contains a note by 


Mount Wilson Solar Observa 


Washington, on his deter 
of the observatory. 

paral 
Bessel in 1838. 


The first successful measurement of a stellar 
lax, that of 61 
Subsequently other 
heliometer, 


Cygni, was made by 
determinations were made with the 
and micrometer. The pho- 
Pritchard in 1886. 


meridian circle, 
tographic method was introduced by 
Results, however, are still comparatively few. 

A nearly complete list of well-determined parallaxes, 
published in 1910, contains only 365 stars. The prob- 
able errors of these parallaxes range from 0.004 second 
to 0.151 error being 0,032 
second. 
a mean probable error of 0.011 second have 
lished. 


second, the mean probable 
Since then some lists of a few parallaxes with 
been pub- 


Most of the known parallaxes are those of stars of 
reat brightness or large proper motion, that is, of com 
paratively near stars In order to form an iden of the 


mirallaxes 


d the 
within a probable errer of a few 


distribution of the stars in space we nes 
of more distant stat 
mean paraliax of 


thousandths of a second, for the 


star of the 


tion of O1 


annual proper me 


oulv O4F1S 


sixth magnitude and an 


second is, according to Kaptern, 


second 


Hence, an investigation was made to determine the 


accuracy of parallax measurements with the 60-inch re 


flector, using five stars of a spectral type, magnitude 


and proper motion corresponding to a mean parallax 


of + 0.014 second, according to Kapteyn’'s table. From 
ten to sixteen exposures, distributed vYmmetrically 
through the year, were made of each star, and the 
plates were compared directly by mean teren 
comparator, without using any scale The time of en 


posure was fifteen minutes, permitting the use of stars 


of the tenth and twelfth magnitudes for comparison 
purposes. The measured parallaxes of the five stare 
range from 0.009 second to OUTS second, with a 
mean value of 0.020 second: the probable errors from 
0.0015 seeond to 0.010 second, with a men: ve of 
0.006 second. In three exposures of the sta: how 


ing the largest probable error, some astigmatisa of 
the mirror was caused by rapid change of tempera 


ture. 
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The Achilles’ Heel of Germany 
F peace were to be declared in Europe to-day there 
could be no denying the fact that the central 
powers, Germany and Austria, would be declared 
by all military experts to be the winners on “points.” 
They seem te be having matters pretty much their own 
way with Russia in the east, and in the western theater 
of operations the German offensive-defensive presents 
an apparently unbreakable barrier against the French 
Uritish-Belgian army 
Dismissing the German submarine attack on mer 
chant vessels as having a practically negligible effect 
on the military situation, it must be admitted that the 
German naval defensive is thoroughly effective; for if 
we except the operations in the bight of Helgoland, no 
attempt has been made by the allied fleets to force the 
entrance to the Baltic or to the ports and harbors of 


Germany on the North Sea 

To the highly technical development of modern war 
fare, particularly in the production of siege and field 
rdnance and the machine-gun, is to be attributed the 
apparent deadlock into which the opposing armies in 
the western theater of war have been thrown. There, 
at ‘east, the old system of strategy and tactics with its 
marching and counter-marching, its concealed flanking 
operations, and its decisive victories achieved between 
sun and sun, has given place to siege operations in the 
fieid, in which, back of the contending armies, there is 
to be found, not an invested city which can be shelled 
er starved into surrender, but a whole nation with all 
its resources available to reinforce and strengthen the 
actual line of contact at the front 

Nine months of warfare under these conditions in 
France and Belgium have proved that so terrific is the 
storm of sheli, machine-gun and rifle fire with which 
the attack can be met from successive and carefully- 
prepared positions, that it is practically hopeless for 
either side to attempt to break through the enemy's line 
in sufficient strength to attempt those great turning and 
enveloping movements which are necessary, if the op 
posing army is to be broken up into separate units and 
destreved in detail 

Already the development of the Italian campaign, and 
aise of that at the Dardanelles, suggests that here 
also the opposing forces are moving into the same con 
dition of stalemate which obtains in the battle-line from 
the Nuglish Channel to the Swiss frontier. In Russia, 
thanks to the traditional genius of the Russians for 
defeating, by a masterly and prolonged retreat within 
their own vast interior, the aim of the enemy to secure 
decisive action, it begins to look as though the results of 
the summer campaign would be inconclusive. 

We stated in this journal at the very outset of the 
war that either Germany would win, within a period 
of three mouths, in a series of swift and overwhelm 
ing operations, or the Allies would win after three years 
of fighting, in which the Teutonic armies ultimately 
would be thrown upon the defensive. It begins to look 
as though, within the next six months, or at the latest 
by the spring of 1916. Germany, unless she can com 
pletely break up the Russian army in her present cam 
paign, will have entered upou the strictly defensive 
period of the three years’ war 

Assuming that the Balkan States will maintain their 
neutrality, it must be admitted that the hopes of the 
Alliee of making a successful offensive are very slim 
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deed, at least for many months to come—except in 

w event (of which, it must be admitted, there seem 
to be at present no signs whatsoever) of the entrance 
of Holland into the war on the side of the Allies, and 
the uncovering of the flank of Germany for a_ blow 
which, almost the instant it was launched, would reach, 
were it successful, the very heart of the great German 
war machine 

Essen, the Krupp gun factories, and the manufactur- 
ing districts of Westphalia—the VPittsburgh of Germany 

lie within half a hundred miles, and less than that 
if anything, from the Dutch frontier. Here is the 

Achilles’ heel of this apparently invincible warrior of 
modern times, and here it is conceivable that a blow 
might be struck right at the very nerve center of the 
German armies, and by the capture of the great source 
of their munition supply, bring about an instant, or at 
auy rate a very speedy, paralysis of their far-flung 
military operations 

Of course, the Grand General Staff at Berlin are per- 
fectiy well aware of these conditions: and it is equally 
certain that they have made preparations to meet them 
But even the German war machine, with the whole 
economic and moral force of the German people back 
oft it, cannot achieve the impossible 

Let us suppose, then, that Holland, believing rightly 
or wrongly that a German victory involving the absorp- 
tion of Belgium would render the absorption of Holland 
au natural if not inevitable coroilary, should secretly 
throw in her lot with the Allies, intrench her army of 
half a million men along her border, open her ports 
Amsterdam, Rotterdam and others—for the entry of an 
allied army of a million or more men, and that the 
combined forces should make a great drive over the 


intervening forty or fifty miles between the Dutch 
border and Essen. And let us suppose that, contempo- 
raneously with this movement, the allied forces along 
every yard of the eastern and western frontiers and in 
the Italian theater of war, should make a simultaneous 
and sustained attack of such violence that not a Ger- 
man soldier could be spared to assist in meeting the 
new peril—suppose all this: would the allied spear drive 
deep into the heel of the modern Achilles, or would it 
be found that, even in this surpassing emergency, Ger- 
many was not only prepared but invincible? 


Why We Need a National Academy of Sciences 
NDER the title “National Academies and the 
Progress of Research,” Prof. G. E. Hale not 
long ago published in Science a series of arti- 

cles (since collected and republished in a separate 

pamphlet) which deserve the earnest attention of every- 
one who is interested in the advancement of science in 
this country 

The history of the National Academy of Sciences was 
set forth in great detail two years ago in a substantial 
quarto volume prepared by Frederick W. True to com- 
memorate the completion by the Academy of its first 
half-century of existence. Prof. Hale. in the papers 
just mentioned, also traces the history of this body, but 
from a somewhat different point of view. He treats 
at length of its historic relation to older bodies of simi- 
lar character—to the academies of Europe, which had 
their prototype in the Museum of Alexandria, and to 
the earlier national scientific societies of America, such 
as the American Philosophical Society and the Ameri- 
can Academy of Arts and Sciences. He presents by far 
the most lucid analysis that has yet been made of the 
National Academy’s status, functions, and relations 
with other societies. Lastly, he canvasses fully the 
Academy's needs and prospects. 

Without repeating what Prof. Hale has said in these 
scholarly essays, we shal! perhaps not be deemed pre- 
sumptuous if we offer an independent suggestion or 
two on the subject that he has discussed with so much 
acumen. 

The National Academy, after a half a century of 
rather suppressed existence, has lately embarked upon 
a career of vigorous activity. It is, therefore, timely to 
inquire what need there is, in a country fairly bristling 
with societies devoted to separate branches of science, 
for an organization of catholic outlook and influential 
membership, modeled after the great national academies 
of the Old World, most of which originated before 
knowledge became highly specialized and before the 
typical scholar had fully recognized the fatuity of the 
motto De omni re acibili, 

In the twentieth century no human being dares pro- 
claim himself a Pico della Mirandola or an Admirable 
Crichton, but in twentieth century America far too 
many people of undoubted intellectual capacity are con- 
tent to cultivate exclusively some one little garden patch 
in the great field of human knowledge. Over-speciali- 
zation in science and scholarship is deplorable for more 
reasons than one. The specialist who does not keep 
himself tolerably well informed concerning the progress 
of other branches of knowledge than the one to which 
he is particularly devoted, will often lose thereby valu- 
able sidelights that might have helped illumine his 


chosen path. Moreover, since a man’s studies are sup- 
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posed to bear some relation to his happiness and wel- 
fure, no one can afford to ignore the cultural advan- 
tages springing from a variety of interests. In other 
words, over-specialization is inimical to both efficiency 
and personal well-being. 

A national academy represents the embodiment, on a 
conspicuous scale, of the ideals of broad scholarship. 
The value of the example it holds before the nation is 
so great that we might wish our own National Acad- 
emy were not merely “of Sciences,” but conformed 
rather to the type of certain academies in the Old World 
in which the humanities are as assiduously cultivated 
as the sciences. This is, however, a debatable point, 
upon which everybody is entitled to his own opinion. 


Selling Arms and Ammunition 

ITHOUT taking sides in the question of our 

right, moral or otherwise, to sell munitions 

of war to the Allies, the only nations able 
to get to our market, it is somewhat interesting to note 
a little history on the subject pertaining to the actioks 
of the nations objecting to our course—Germany and 
Austria 

Up to the great war, there had not been a battlefield 
of any importance in 20 years across which German- 
made or Austrian-made rifles did not hurl their bullets 

which, too, probably came from the same source. The 
British in South Africa faced German-made bullets 
after the Boer supply of Kynoch ammunition ran out, 
and this ammunition came from Germany, bearing on 
its base the cabalistic D W M,. and was sold to the Boer 
agents, and smuggled into Seuth Africa months after 
the war started. 

The Russians fired Krupp-made field guns at the 
Japanese in the war in Manchuria, and the ammuni- 
tion for both the field guns and for the rifles came from 
Germany. Half the bullets hissing across the stricken 
fields of Mexico in the past four or five years of tribu- 
lation have been German bullets. The rifles of the 
regulars of Diaz came from Germany, or from Belgium 
under German patents. 

The nations of the world use as their instruments of 
slaughter German or Austrian rifles and ammunition 
almost without exception. Consider the list, then smile 
at the indictment of America’s course coming from 
Teutonic sources : 

United States; modified German Mauser, made by 
royalty arrangement of $1.15 per rifle, paid to the Ger- 
mans by our country. Spain; German Mauser, 7 milli- 
meters. Portugal; Austrian Mannlicher, 6.5 millimeters. 
Greece; Austrian Mannlicher, 6.5 millimeters. Italy; 
6.5 Mannlicher, modified in Italy. Servia; 8-millimeter 
German Mauser. Sweden ; 6.5-millimeter German Mauser, 
made under royalty arrangement paid to the Germans. 
Bulgaria ; Austrian Mannlicher. Turks; 0.30-caliber Ger- 
man Mauser, made in Germany and furnished, with its 
ammunition, to the Turks all during the Balkan war. 
German-made ammunition has been used in the last fif- 
teen years by the Turks. The new British service rifle, 
a modified German Mauser, is made in England. Argen- 
tina, Chile, Brazil, and practically all other South and 
Central American countries, use German Mauser, and 
German ammunition. 

Both Germany and Austria have supplied the world 
with its instruments of slaughter for a score of years, 
both in and out of times of war, nor was any line 
drawn as to the state of things so long as the money 
was safe on delivery of cargo. The huge Mauser and 
Mannlicher factories in German and Austria, and the 
Krupp works in Germany, built up their fortunes om 
the quarrels of other nations—and the countries shelter- 
ing these concerns in objecting to the sale of arms by 
the United States, put to shame the story of the pot 
and the kettle. 


Fire Alarm System and Insurance 
OW intimate is the relation between fire insur- 
ance and the quality of municipal fire protec- 
tion is shown by the fact that the installation 
of the new fire alarm system for the Borough of Man- 
hattan, which has just been approved by the Board of 
Estimate and Apportionment, is to be followed by @ 
reduction of one per cent in the rate of the New York 
Fire Insurance Exchange, the exchange having made & 
formal offer of this reduction in case the new system 
should be adopted and installed. 

How mutually profitable to all concerned will be the 
new installation will be seen, when it is stated that this 
reduction in rate will more than equal the interest 
charges of the cost of construction of the new fire alarm 
system. That the old system now about to be replaced 
is fauity is shown by the fact that in 1914 every cir- 
cuit was at one ‘period grounded sufficiently to necesst- 
tate emergency repairs, there being no less than 611 
such grounds in that year; also 87 per cent of all the 
circuits went “open” at some period during the year- 
During the same period there were 507 cases where 
alarms transmitted from the Central Office to apparatus 
houses failed so badly as to require emergency repairs 
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Electricity 


Inland Weather Forecasts by Radio.—The distribution 
of marine weather forecasts and warnings by radio-teleg- 
raphy is now an old story, but the use of this method of 
weather information to inland dwellers is 
about to be tried for the first time in this country. 
Arrangements have been made to send out a wireless 
forecast daily, between 12:45 and 1 P. M., from IIli- 
opolis, Ill., to all receiving stations within a radius of 
The messages will be sent slowly (10 to 12 
words a minute) for the accommodation of amateur 
operators who are not sufficiently expert to receive faster. 


conveying 


125 miles. 


World-wide Cooperative Observations in Wireless 
Telegraphy were planned by a committee of the British 
Association for the Advancement of Seience, which 
reported at the Australian meeting last Summer that the 
had been cordially embraced throughout the 


project 
A variety of 


British Empire and in other countries. 
statistics were to be collected three days each week, and 
suitable forms had been distributed on a large seale. 
The outbreak of the European War, however, wrought 
havoe with this undertaking, which had promised to 
throw light on several obsecure questions in radio-teleg- 
raphy, and only a few stations in India, Australia, Can- 
ada, the West Indies, and the United States are now 
keeping up the work. Private wireless stations through- 
out the British Empire were either dismantled or taken 
over by military authorities, while naval and other 
official stations stopped all purely scientific observing. 
Similar conditions the other belligerent 
countries. The circumstances led to the com- 
plete failure of the extensive scheme of special observations 
planned in connection with the solar eclipse of August 
2ist, 1914, few observations made in 
Norway and Sweden. 


prevailed in 


same 


except for a 

Ozonizers in Paris Waterworks.—In order to operate 
the new waterworks in the suburbs of Paris for sterilizing 
water of the Marne river with the ozone process, there is 
erected an elaborate outfit of electric apparatus for sup- 
plying current and for the production of ozone. Three- 
phase current comes from the suburban cireuit at 5,000 
volts and 50-cycle frequency, and on the cables are 
connected three transformers of 200 kilowatt size which 
supply low-tension current at 110 volts. All the motors 
of the plant are run upon this current, and besides the 
various the motors serve to drive three 
alternators, or rather rotary converters, of 70 kw. 
capacity each, and these convert the three-phase current 
to single-phase current of 220 volts and 500 frequency; 
for the ozonizers require single-phase current. But this 
is raised by sets of transformers to a high tension of 
15,000 and 8,000 volts for use in the ozonizers. The 
plant contains five batteries of one type of ozonizer and 
eight batteries of another. In the former type, using 
8,000 volts, each battery contains sixteen elements made 
up of glass plates of large size, coated with,tinfoil so as to 
produce the electric discharge between the plates. Water 
cooling, by a suitable arrangement of water jackets, is 
provided for the pairs of plates, and the air passes 
through the spaces so as to become charged with ozone. 
Each battery of ozonizers is mounted in a closed chamber 
with plate glass sides, and the air passes through this 
chamber and then goes to the water tanks for purifying 
the water. The batteries of the other type of ozonizer, 
are made up of concentric cylinders instead of flat plates, 
and are also provided with water cooling. They operate 
on 15,000 volts. The new plant can treat 2,500,000 
eubie feet of water daily. 


pumps, etc., 


High Tension Insulation..-Of course no insulating 
material can support an unlimited charge without break- 
ing down. The limit is about 21,000 volts per centi- 
meter thickness for air, 100,000 for oil and 600,000 for 
mica, with alternating current. In a recent paper read 
at Hamburg, Engineer A. Matthias points out that there 
Is quite an analogy between the destructive effect of 
electric discharge and that which oceurs by mechanical 
means, and the conditions of dielectric resistance need 
thorough study. Security is obtained by good insula- 
tion in the same way as by good mechanical strength. 
Temperature seems to have but little effect here, at 
least in itself, but mechanical or chemical changes might 
come from this cause and thus change the insulation. 
Influence of moisture is very great, and sometimes mere 
traces of water will render the substance useless. This 
18 seen in the case of transformer oil, and only 0.1 per 
cent water in the oil is found to reduce the dielectric 
resistance to one-half. Great care must be taken to free 
the oil from all traces of water. In the same way, coils 
or windings of dynamos, ete., must be well dried. A 
point to be noticed is the influence of the duration of the 
discharge on the resistance, and this is important in 
Practice. In gases, the disruptive discharge occurs 
almost instantly, but solid bodies retard it, so that a 
momentary charge can be much stronger than a per- 
manent one. This property is much Jess in the case of 
liquids. As the over-tensions which occur in practice are 
generally of short duration, this property acts to protect 
solid insulation. But charges applied too long are apt 
to eause permanent deteriorations of the material, hence, 
Msulation tests should not be made for too long a time. 
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Dogfish as a Fertilizer.—An article in the Canadian 
Fisherman reports the progress that the Canadian 
Government is making in its efforts to utilize the dog- 
fish for the manufacture of oil and fertilizer and thus 
reduce the menace to fisheries. The feasibility of this 
plan is said to have been fully demonstrated at factories 
established at Canso and Clark’s Harbor, Nova Scotia, 
and at Shippegan, New Brunswick. 


The Nineteenth International Congress of Ameri- 
canists, which was to have been held in Washington in 
October, 1915, but was postponed on account of the 
European War, will, according to present plans, meet 
in Washington December 27th—31st, 1915, in conjunction 
with the anthropological section of the Pan-American 
Scientific Congress, the American Anthropological Asso- 
ciation, the American Historical Association, the Ameri- 
ean Folklore Society, and the Archwological Institute 
of America. Unfortunately, the prospects are that but 
few European delegates will attend. 

A Distant Effect of the Trade Winds.—Mr. P. H. 
Galle, of the Netherlands Meteorological Institute, has 
apparently established an interesting relationship be- 
tween variations in the strength of the northeast trade 
winds and fluctuations in water level in the North and 
Baltic Seas. Means derived from the readings of tide- 
gages on the shores of these seas show an annual period 
in water level, with a maximum in autumn and a mini- 
mum in spring, the range being about 7 inches. These 
variations may depend upon variations in the strength 
of the North Atlantic current, or Gulf Stream drift, 
which, in turn, depends upon the strength of the Gulf 
Stream, while the latter appears to be related to the 
strength of the trade winds. Mr. Galle finds rather a 
close correspondence between the monthly range in the 
strength of the trade w nds and water levels in the above- 
mentioned seas, with a time-lag of about two and a half 
months. In the ease of the Baltic the effect is, however, 
complicated by that of local winds at the entrance to the 
sea. 

An Effect of High-explosive Shells, described by 
M. R. Arnoux before the French Society of Civil Engi- 
neers, and reported in Nature, explains the death with- 
out actual wounds of persons pear their place of explo- 
sion. Evidence furnished by a pocket aneroid barometer 
exposed to the effects of a German shell shows that the 
explosion produced, at a distance of 10 feet, a sudden 
barometrie depression of nearly 14 inches, corresponding 
to a driving velocity of the air of more than 900 feet per 
second. The suggested explanation of the death of 
soldiers under such conditions without wounds is that 
‘the air and carbonic acid in solution in the blood are 
disengaged in the shape of minute gaseous bubbles as soon 
as the pressure decreases too suddenly from any cause. 
These bubbles are driven into the small arteries under the 
influence of the pressure exerted by the heart. If their 
diameter is greater than that of the small arteries, they 
form so many gaseous plugs, which instantaneously stop 
the blood circulation, and death occurs before there is 
time for them to dissolve back into the blood.” 

Changes in Bird Life in Ilinois.—_An interesting com- 
parison recently made by Mr. Robert Ridgway of the 
present conditions of bird-life in southern Illinois with 
those prevailing half a century ago, is perhaps repre- 
sentative of the changes that have occurred in other 
fully settled portions of the United States. Witha few 
exceptions the native birds have greatly decreased in 
numbers. At least three species—the passenger pigeon, 
wild turkey and ruffed grouse—have totally disappeared 
from the above-mentioned region, and many other species 
are on the verge of disappearance. The few species 
which have not decreased include the crow, the blackbird, 
the blue jay, and perhaps the robin. Among the causes 
of this diminution in most species, besides shooting, 
reduced breeding and shelter areas, the ravages of birds 
and dogs, and probably the spraying of orchards, the 
author notes the rapid spread of the European house 
sparrow, which now, even on the farms, outnumbers all 
the smaller native birds combined, reducing their food 

supply, monopolizing their nesting sites, etc. 

Photographic Action of a Plant Juice.—According to 
Messrs. J. M. Petrie and H. G. Chapman, the dried milky 
juice of Euphorbia peplus acts on a sensitive photo- 
graphic plate in the dark. Some of the juice was spread 
in the form of letters on glass and separated by a space of 
3 mm. from the photographie plate. Sharp images were 
produced after an exposure of 14 days, while faint images 
were produced by as short an exposure as 24 hours. The 
interposition of black paper, impervious to light, between 
the letters and the photographic plate, did not prevent 
the formation of images or diminish their intensity, and 
the same result followed the intervention of paraffined 
tissue paper, thin aluminium foil or gold leaf, and thin 
sheet glass. In an attempt to ascertain the cause of this 
action, the authors examined the dried juice with a 
sulphide sereen, but no scintillation of particles could 
be seen. On testing the juice in a gold leaf electroseope 





there was no apparent increase in the rate of discharge 
of ionized gases. With a sensitive electrometer no action 
of the dried juice on ionized air could be detected, 
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The Society for Practical Astronomy proposes ‘(o 
organize a new section to deal with the teaching of 
elementary astronomy. A correspondence course in thix 
subject, on a laboratory basis, is a part of the programme. 
Persons in or out of the society, who are interested in the 
project, should address Miss Mary E. Byrd, Route 9, 
Box 77, Lawrence, Kansas. 

Scintillation of the Stars.—In an articles in the Butle- 
tin of the French Astronomical Society, M. G. Bigourdan, 
of the Paris Observatory, attempts to demonstrate the 
identity of scintillation and the unsteadiness (boiling) 
of the instrumental image. Twilight appears to in- 
crease scintillation and decrease boiling, otherwise, it is 
concluded the two phenomena present a true paraliellism. 

The Mount Stromlo Observatory.in the year 1910, 
the Government of Australia decided to define a spot 
within the Federal Territory (where the new capital is 
to be built), the meridian ef which should be adopted as 
the prime meridian of Australia, to serve as the common 
longitude datum for all state surveys, and to mark the 
spot by erecting thereon a small astronomical observa- 
tory. The site selected was Mount Stromio. The 
building was erected, and a 9-inch refractor was installed 
in it. During 1912-13 a varied programme of obser- 
vations was carried out to test the suitability of the 
site for more important work, and the results were so 
satisfactory that this provisional institution will proha- 
bly soon be expanded into a first-class cbservatory. 


Recent Measurements of the Aurera.--A 
nary report has just been issued by Car! Stérmer on the 
results of the aurora polaris expedition to Bossekop in 
the Spring of 1913, concerning which only seattered notes 
had previously appeared. The observations were a eun- 
tinuation of those made at the same piace in 1910, and 
only about one sixth of the extensive material has yet 
been worked up. This portion, however, gives about 
600 very exact measurements of the altitude of the 
aurora and of its position in space. Each avrora was 
photographed simultaneously from the two stations, 
Bossekop and Store Korsnes, lying 274% kilometers 
(about 17 miles) apart, and almost in a north-south line. 
The author notes that in 1913 there was a very marked 
minimum of solar activity, and it was to be supposed 
that the auroral corpuscles proceeding, according to hia 
hypothesis, from the sun would have little penetrating 
power, and consequently would be stopped high up in the 
atmosphere. This expectation was confirmed. From 
the measurements thus far worked up there was found ta 
be a very striking lower limit of from 55 to 60 miles 
above the earth's surface. 

Radial Velocities within the Great Nebula of Orion. 
The July, 1915, issue of the Proceedings of the National 
Academy of Sciences, contains a note by Edwin B. Frost, 
of Yerkes Observatory, University of Chicago, on radial 
velocities in the Orion nebula, which Fabry and Buisson 
of Marseilles have recently determined by an inter- 
ferential method and have found to vary in a manner 
indicating a general rotation of the nebula. In order 
to test these results by the standard methed, observa- 
tions were begun last Winter at Yerkes with a priam 
spectrograph. The radial velocity was inferred from 
displacements of the prominent hydrogen and nebulium 
lines. From measures of eight plates, taken during the 
past eleven years, the region of the nebula, known as the 
trapezium, was inferred to be receding at the rate of 
15.6 kilometers per second. This agrees almost exactly 
with the value, 15.8 kilometers, which the French ob- 
servers found for the same region. For several other 
positions not over two minutes of are from the tra- 
pezium, Frost and Maney obtained values varying from 
6 to 17 kilometers. Hence, the nebula must be regarded 
as “seething with local whirlpools,”’ and, perhaps, m- 
tating as a whole. 

Parabolic Orbits of Meteor Streams. 
of the American Meteor Society, organized in 1911, have 
already contributed 2,800 from which 
Charles P, Olivier of Leander MeCormick Chservatory, 
University of Virginia, has deduced various interesting 
results, which are published in full in Volume 2, Part 4, 
of the Publications of the Observatory, and are briefly 
reported in the Proceedings of the National Academy uf 
Sciences, June, 1915. Parabolic orbits were found for 
126 meteor streams, and a connection was established 
between Halley’s comet and the Aquarid meteors, which 
were shown to follow orbits similar to that of the comet 
These meteors, therefore, present one of the besi in- 
stances of the slow disintegration of a The 
radiant point of the Orionid meteors was found to he in 
motion. The complete paper shows at what 
may be discovered by a few hours’ observation at fav- 
orable seasons. The National Academy has gravied 
a small sum in aid of the work. The note in the Pro- 
ceedings closes with the following appeal: “For observa- 
tions of meteors a technical knowledge of astronomy is not 
necessary. Anyone interested as an amateur is invited to 
write to the Leander MeCormick Observatory. Maps 

and directions for observing will gladly be forwarded. 
It is earnestly hoped that a large number of amateurs 
will assist us in the extension of this work.” 
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The Latest Novelty in Speed Boats 
dan rivalry betwee... to possess 
the fastest craft has led to the production « 


racing motorboatmen 
f many 


designs and experiments, but seldom has there 


original 
heen seen anything quite as unusual as the “Tiddledy 
Wink.” « speed boat recently built for Thomas |! 


Chesebrough for entry in the Gold Cup races this 


month 

The daily press has had some very sensational reports 
of the speed made by the “Tiddledy Wink” « her trials 
the statements ranging all the way from 7 to S2% 
wiles an hour, but of course everyone with any Kno 


edge of boats discounts such reports quite heavily. 


neers who are called upon to design powerful 
s arises from the fact that the track gage of our 
Stephenson's 
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tive 
railways cannot be changed. Whether 
sage of 4 feet 8% inches is the best gage is 


question 


Brunel thought otherwise, and in 


locomo- 


open to 


1836 he 


laid the track of the celebrated Great Western Railway 


(E 


sity 


igland) to a gage of 7 feet; but the obvious neces 


of a uniform gage for English railways gradually 


forced the conversion of the Great Western Railway to 


the standard gage, although George Stephenson himself 


adn 


been a better gage than 4 feet S14 inches 


nent engineers gave their opinion 


iitted at the time that 5 feet 2 inches would have 


that the 


Other emi 
standard 
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is the Erie engine already referred to, and a full de- 
scription of it was published in the SciENTIFIC AMeERI- 
cAN of June 13th, 1914. To compare this engine with 
the proposed locomotive now under consideration, we 
will repeat some of the dimensions. The Erie engine 
with its steam tender weighs 853,000 pounds. The total 
wheel base measures 90 feet, and the tractive effort is 
160,000 pounds. 
Like the Erie locomotive, the proposed design includes 
a pair of cylinders placed under the tender, but with 
the addition of a third pair locomotive 
proper, thus making a total of four sets of engines, 
each set driving a group of eight coupled wheels, all of 
which are 60 inches in diameter. This 


under the 





Whatever her actual speed may be. com 

petent observers have expressed the opin 

ion that this new candidate for speed 

thevtnene an, on a straightaway course, run 


iway from any boat yet built, which cer 


tainly means a very lively gait 

rhe hull of the boat proper is 19 feet 
6 inches long by 7 feet in width, of the 
regular racing hvydroplane model: but it is 
surmounted by a very light deck, or plat 


m1 feet bevond the 





form, which extend 


hull on each side and for the full length | 
of the boat, making the total deck width | 
12 feet This platform is designated by 
the builders as a “spray wave-collect | 
li device but an examination of the 
secompanying illustration which shows 

tt side view of the boat in action, does 





locomotive will be known as the “Quad- 
ruplex,” or 2-S-8-S-8-2 type. 

The cylinders are arranged so that the 
exhaust 
(low 


first pair (high pressure) will 
into the second pair of cylinders 
and these in turn will probably 


In this case, 


pressure), 
exhaust into the atmosphere 
some kind of blower will be required to 
produce a draft. The third pair of cylin 
ders (high pressure) will exhaust into the 
fourth pair under the tender, and the ex- 
haust steam from this set will pz 
through a feed-water heater before being 
discharged into the vertical pipe at the 
tender. The high-pressure 
inches in diameter, the 
diam- 





rear of the 
eylinders are 27 
low-pressure cylinders having a 
eter of 41 inches, and all having a stroke 
of 32 inches. With a boiler pressure of 


215 pounds per square inch, the tractive 





power of this locomotive will reach 200,- 





om disclose any particular relations be 

t en the platform and the waves: but | 
the other hand, there is a decided sug j 

estion of aeroplane wings in this device = 





pyright by Levick 
Side view of “Tiddledy Wink,” showing bull and overhanging 
ing” wings. 


rhe power equipment is quite moderate 


i eraft claiming such great speeds 


“spray collect- 


000 pounds, or a direct pull on the draw- 
bar of 100 American tons, an advance of 
20 tons over the tractive effort of the Erie 








being an elght-cvlinder motor developing 
2™) horse-power, the evlinder dimensions 
being , by OA, This engine drives a 
ir ‘ r through geared transmis 
sir lich | cated in the how of the 
boat i which permits the propeller 
shaft t etu under the engine at a suit 
able ang so that the wheel comes under 
the ter of the hoat \ bow rudder is 
fitted nd the erew occupy two bucket 
seats that are placed on the overhanging 
leck at the extreme ster of th banat 
while the engine is placed between the 
crew sent A mssenger cockpit accom 
modating tw people is provided in the 
forward part of the boat, in front of the 
engine, although passengers would not be 
carried when racil 
it is said that the speedy Reliance 
far Y originated between an accident and 
experiment, intelligently developed ” 
ent curiosity may live up to the 
ufation that has been given her; but >" 


pyright by 
the prediction is made by racing sharps “Tiddl 
‘Tiddledy Wink" will have but 


‘hance of winning the Gold Cup 


ifkat the 
1 poor ¢« 
on account of the many turns in the course over which 


the race is to be run this season 


The Locomotive of the Future 
By Herbert T. Walker 

W HEN the huge triplex Mallet engine was put to 

work on the Erie Railroad, many thought that 
the limit ef locomotive dimensions had been reached, 
but our engineers say “No The output of the loco 
motive engine must be increased. Labor unions give us 
no reeset, and the cost of wages and material is con 
stantiy rising Apparently nothing will stop it, and the 
only way to meet the situation is by handling the traf 
fic In larger and larger units. By this means, and by 
this only, can the enormous advance in the price of 
without a proportionate 


labor and material be met 


increase in rates, both freight and passenger 


One of the greatest difficulties encountered by engi 


edy Wink" running at speed. She is 12 feet wide over the deck 


cng 
loec 
hav 


ard 





engine. 

In other respects the dimensions of the 
new design are no less impressive, for its 
total wheel base will be 11S feet, or 28 
feet longer than the Erie locomotive, with 
a total length of 12S feet. This great 
length will not prevent the engine taking 
the usual curves, for the wheel base will 
be articulated and the boiler provided 
with a flexible joint near its middle, where 
there will be a combustion chamber, divid- 
ing the flues into two lengths. 

There will be 10,300 syuare feet of heat- 
ing surface in the tubes, 50 square feet in 
the arch tubes, and 400 square feet in the 
fire box, giving a total heating surface 
of 10,750 square fect. The superheater 
will present a heating surface of 1,400 
square feet, making the total equivalent 
heating surface 12,850 square feet, or over 
3,500 square feet in excess of the Erie 








platform. 


e Was too narrow for the proper development of the 


motive, and that a gage of from 5 to 6 feet would 


e been preferable 
gage is here to stay; and not only 


However that may be, the stand- 
this, 


but the 


clearance limits of platforms, bridges and tunnels are 


rigi 


which the dimensions of a 


d and unchangeable; therefore the only 


increased is in the direction of its length. 


\ bold solution of this problem has been 


by 
Bal 


leat 


Mr. George R 
dwin Works, by 
ling particulars of this remarkable design 


Locomotive 


published 
By referring to the accompanying illustration, giving 


a general outline of the engine 


vet 
slor 
hitl 


way in 


locomotive engine can be 


proposed 


lenderson, consulting engineer of the 
whose courtesy the 


are here 


(some details being not 


fully worked out), it will be seen that the dimen 


is of this future locomotive are beyond 


1erto placed on wheels. 


anything 


It will be remembered that 


the largest and most powerful locomotive in the world 


locomotive. 

The tender will carry 10,000 gallons of 
water and 15 tons of fuel, and the total 
weight of this enormous power plant will 
be no less than 885,000 pounds, or 32,000 pounds over 
that of the Erie engine. As regards weight distribu 
tion, however, the new design, having 36 wheels, gives 
only 241% tons per axle, whereas the Erie engine with 
its 28 wheels has an axle load of over 30 tons. It may 
he added that the design calls for the Walschaerts 
valve gear, a Schmidt superheater, and a Street me- 
chanical stoker. The engine driver’s cab will be at the 
front end to insure a good lookout. 

The appearance of this engine and its performance 
will be awaited with interest 

A Salvarsan Monopoly in Japan.—According to 
Commerce Reports, the Japanese government has de- 
cided to undertake the manufacture of salvarsan as a 
sovernment monopoly, in consequence of successful ex- 
periments carried out at the Universities of Tokyo and 
Kioto, to which institutions the work of preparing the 
drug will be entrusted. 

















A locomotive of the future. 


Tentative sketch of a mechanical Behemoth. ‘ i 
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HE work of safeguarding navigation on 

the coasts of the United States is a far 
greater and more complex problem than most 
people appreciate, for there is a multitude of 
complex conditions to be met, each one vary 
ing with the peculiarities of its location. The 
territory to be covered is also unusually 
great, as it includes not only the entire ocean 
fronts of the country, both on the Atlantic 
and Pacific oceans, but of Alaska, the Ha 
waiian Islands, portions of the West Indies 
and the Great Lakes as well; and the service 
never ends, either by night or day, summer 
or winter. 

This important and indispensable work is 
performed by the U. S. Lighthouse Service, 
and we are indebted for the following notes 
and illustrations to an article by George R. 
Putnam, Commissioner of Lighthouses, in the 
engineering Neirs. 

The Lighthouse Service comprises a force 
of 5,600 men, on whom devolves the duty of 
maintaining over 14,000 aids to navigation of 
various kinds, including lighthouses, light 
ships, light-beacons and buoys of various de 
scriptions, together with many fog signals: 
and an important incidental duty is that of 
protecting the shores in the neighborhood of 
stations from damage by erosion that might 
endanger the structures 

The desirable distribution of lights and 
other aids along a coast depends on its mari 
time development and its physical character 
isties, and is influenced by the prevailing 
meteorological conditions. Thus the North 
Atlantic coast has a large foreign and coast 
ing trade, and the shores are intricate and 
in part rugged, and along this coast the main 
lights are, with few exceptions, placed at 
such intervals that their ares of visibility 
overlap. On portions of the coast of simple 
contour, and with smaller traffic, there are 
unlighted stretches between the lights which 
stand on the projecting capes 


The design and construction of lighthouses 
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The United States Lighthouse Service 


It Never Ends, Either by Night or Day, Summer or Winter 
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Thimble shoal lighthouse, partly in section to show interior 


of the accompanying illustrations shows the 
character of the most recent vessels built for 
use on the Atlantic coast. This vessel is 92 
feet on the water-line, 25 feet heam, and has 
a draft of 11 feet 4 inches. It is built of 
steel and incombustible materials through 
out, and has five watertight buikheads. It is 
self-propelled, being provided with an inter 
nal-combustion, oil-burning engine ef 200 
horse-power, and has an of! vapor or gas 
light 50 feet above the water, located on a 
tubular mast, through which access to the 
light can be safely had in any weather. The 
fog signal is a siren using compressed air, 
and a submarine bell is also fitted. Fifty 
two light vessels are maintained, and that 
there may be no interruptien of the service 
there are fourteen relief ships, so that if 
anything happens to a ship or station an 
other can be quickly sent to take its place 
All of these vessels are very strongly built 
to enable them to withstand the severe ser 
vice they are required to perform, and have 
flush decks for increased safety. 

Only one light, that at Navesink, N, J., is 
equipped with electric light, for which cur 
rent is generated «xt the station, but there 
are thirty minor stations where electric 
lights, either incandescent or are, are used, 
which obtain eurrent from outside sources. 
'n most of the coast lights oll-vapor lamps 
ire used having mantles of either "5 or 5 
millimeters diameter, and arranged either 
singly or in groups, giving light intensities 
of from €00 to 2,500 candles. These lamps 
tre not only very powerful and reliable, but 
are much more economical than the old ell 
vick lamps, as they require but from 0.6 to 
O.S8 gallon per candle-power per year, as 
against 48 to 7.6 gallons for the old ofl 
lights. The increased illuminating efficiency 
is about eight times 

Beacons, both fixed and floating, are nu- 
merons, and depend on either gas or elec 
tricity for their lights, and these are espe 
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varies with their location and the surround- arrangement. cially valuable in inaccessible places where 
ing conditions, no two being exactly alike: attendance is difficult. These, however, are 
but the most interesting classes are those which are dwelling, upon the roof of which is located the helical only put in stations of subordinate importance The 
located on some submerged shoal in the open sea, for bar lantern, whose focal plane is 55 feet above high majority of such beacons use gas, and are provided with 
here great ingenuity is required not only te produce a water. A fog signal apparatus is installed in the base tauks of sufficient capacity for storing a supply of acet) 
structure that can be relied on to meet the special and ment, consisting of a trumpet furnished with air by lene gas for about five months 
peculiar conditions that prevail in that locality, but kerosene engines and compressors. Fog signals are of particular value in many places, 
usually great engineering skill is necessary in the work Next te the lighthouse, the lightship is one of the and these are distributed along the coast, aceording te 
of building in exposed positions. One of the most recent most picturesque objects seen along our coasts, and one conditions prevailing; thus, on the coast of Maine there 
lights of this lat i t average of 
ter kind is that 1,057 hours of fog 
under construc é during the year, 
tion at Thimble while on the 
Shoal, in Chesa South Atlantic 
peake Bay, which . and Gulf coasts 
~ the average is 


is shown, partly 
in section in one There ere 325 
of the illustra 


tions. This con 


There are 328 fog 

signals from Cape 
> 

Lookout north 


sists of a cone 
ward ont of a total 


shaped founda 
tion section, 42 Sniond AF te ser 
feet in diameter ree. There are 12 
at the base and 
30 feet at the top 
Which is sunk 12 
feet 9 inches into 


vice. There are 127 
fog signals on the 
American shores 
of the Great 
Lakes and S3 on 
the Northern Pa 


cifie and Alaska 


the sand. Upon 
this is erected the 
body of the shaft 


that rises 20 feet shores, while in @ 
above the water. Porto Rico and 


where it spreads Hawaii, where 


out to a diameter fox is rare, no 
of 38% feet at signals of this 
the deck, the out- kind quired 
ward curve tend- The principal 
ing to break and fog i used 
turn back the are air sirens 
Waves during a steam whisties 

reed horns, belis 


Storm. The great- 
er part of this 
lower section of 
the structure is 
filled with con- 
crete, and it sup- 
Ports a three 
Story cast-iron 


controlled by 
clockwork, and 
submarine hells 
operateé by com 
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New light vessel of improved and powerful design being built for service on the 


American coasts. by sailors, 
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Strategic Moves of the War—August 11th, 1915 


By Capt. Matthew E. Hanna, Recently of the General Staff, U.S. A. 


W ARSAW fell during the week covered | these 
notes and the tide of Teuton inva pt by 


it to the eastward. Novo-Georgievsk, guaraing Warsaw 
to ti northwest, has been ested, and before these 
notes are printed a similar fate probably will befal 
Ivangerod uniess the Russians abandon it The rail 
rose hrough Lublin and Chelm is in German hands 
almost to Kovel, and the Germans are pushing on to 
capture this important railroad junction. The struggle on 


the Narew has become even more fierce, and the Germans 


in this section are getting ever nearer the important 


trunk line railroad from Warsaw to Petrograd through 
tinivstok and Vilna, and farther north and east, toward 
the Gulf of Riga, the German left wing is slowly but 
stendiiy bending back the Russian right 

Yet the Russian army is still intact, working to the 
will of its able commander, making the Teutons fight 
desperately for every mile gained, and taking from 
them a heavy toll in life and treasure The withdrawal 
of the Russian army from the Poland salient, in the 
face of the most powerful effort yet put forth by the 
Germans, gives to its leader a secure place among the 
great commanders of mi itary history, and warrants the 
nrediction that the Russian army may yet succeed in 


diseutangling itself from the meshes of the net no skill 
fully set for it 

, few weeks ago the most advanced portion of the 
Itussian Hine was to the west of Novo-Georgievsk, and 
the Germans were before Chelm to the south and Osso 
wets to the north If Warsaw and Poland were to be 
abandoned, Brest-Litovsk was the nearest point on 
which the retreating Russians could rally From Novo 
Georgievsk to Brest-Litovsk the distance is one hun 
dred and twenty-five miles, from Ossowetz to Brest 


Litovsk the distance is one hundred miles, and from 


Chelm te Brest-Litovsk the distance is but sixty miles 
The Russian leader's task has been to hold back the 
powerful German forces pressing north and south from 
Chelm and Ossowetz long enough to permit of the 
orderty withdrawa! of immense numbers of me and 
vast quantities of supplies for a distance of more than 
a hundred mile 

When the announcement as authoritatively made 
that Warsaw was to be abandoned, the prediction was 
heard on all sides that the retreat would result in the 


capture by the Germans of many thousands, if not hun 
dreds of thousands, of prisoners, to say nothing of guns 
and other war material, but this has not proven to .be 
the case: on the contrary, the Russian army has eluded 
the effort of the Germans to envelop them even more 


suecessfully than they have avoided disaster prior to 


thix in less critical periods of the campaign. It searcely 
seemed possible that the Russian army, shaken in 
morale by a continuous retreat of more than two 


months, disorganized by one serious defeat after an 
other. depleted by the loss of hundreds of thousands of 
prisoners, and ill-supplied with guns and ammunition, 
could withstand the onslaughts the Germans have made 
against it from many directions for the past three 
weeks. No more splendid exhibition of defensive fight 
ing can be found in all history 

Rut the best of troops wil! reach the breaking point 
if submitted to the strain long enough, and no one 
shonid be surprised if at any time the right wing of 
the Russian army should begin to crumble and disin 
tegrate. The dam that holds back the flood may look 
strong enongh, but when undermined and honeycombed 
it will break without warning. War is a game of psy 
1 commander may at 


cholegy as well as of force, and 
any time deliver the blow that will strain his oppo 
nents beyond the breaking point and open for him the 
flax! gates of disaster Such a turn of events is per 
fectiy possible in this campaign If we knew more of 
the actual conditions in the two opposing armies, we 
might forecast the probability of this with greater cer 
tainty It was one thing to thrust the terror of defeat 
aud disaster upon the comparatively short battle lines 
of but a few years ago, but it is quite another matter 
to spread terror throughout a battle front stretching 
across ail western Russia, or even so much of it as 
would account for more than a mere local defeat 

in fact, this campaign in Russia has shown how very 
nearly impossible it is to break through a battle line 
hundreds of miles long. Time and again since the Ger 
mins started their drive from Cracow through Galicia 
in the early days of May, they have appeared to be on 
the point of piercing the Russian line, but the elasticity 
ot the seemingly continuous line has enabled it to give 
and stretch, until support bas reached it from other 
sections and saved the day Repeatedly the line has 
caved in, first here, then there, but it was never pierced, 
and soon after taking Lembery. the Germans undertook 
their present campaign against Warsaw and Poland in 


SCIENTIFIC AMERICAN 


an effort to break the Russian line by a new method. 
This new plan was an audacious effort literally to pinch 
a vast section out of the line by a simultaneous ad- 
vance against Brest-Litovsk from north and south, well 
to the rear of some two hundred miles of the Russian 


ine about Warsaw 


By their masterful retreat from Poland the Russians 


are countering this move of the Germans and once more 


aving their arm) \gain we see the wonderful resist- 
ing power and elasticity of the “thousand-mile battle 
front.” To the north and south of Brest-Litovsk, along 
the Narew River on the one side and along the Wierpz 


and Bug rivers on the other, the Russian commander 
has collected reserves from everywhere available, and 
has kept clear a wide roadway for the retreat of the 
forces about Warsaw The very natural outcome of 
this would be to remove the dangerous Polish salient 
from the Russian line and give it a straight and safer 
alinement along the Bug River as far as Brest-Litovsk, 
and this no doubt was the intention of the Russian 
commander. Unhappily for him, the German counter 
moves are rapidly making this impossible. 

The Germans probably have already given up hope of 
securing any vast booty or large number of prisoners 
from the attack on the Polish salient as originally at 
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The German battle line on August 11th, 1915. 


tempted, and apparently they are now initiating new 
moves intended to precipitate another crisis. If the 
pincers which are to tear a vast section from the heart 
of the Russian line cannot close to the west of Brest- 
Litovsk, perhaps their jaws can be brought together to 
the east of that fortress, and with this in view, they 
are being thrust deeper into the body of Russia. One 
jaw is being thrust toward Kovel and the other is clos 
ing down from the north toward Grodno. If Kovel is 
captured, an important railroad to Moscow is closed to 
the Russians, and if Grodno or Vilna is taken, the main 
trunk line to Petrograd will be cut. The Russians in 
the Brest-Litovsk section will then have but one remain- 
ing line of supply. 

The vital part that railroads play in modern warfare 
becomes more evident with the successive phases of this 
campaign. How the German forces attacking the Polish 
salient from the south were supplied in the region with- 
out railroads between the Cracow-Lemberg line and the 
Ivangorod-Kovel line is still a mystery. The latter line 
of railroad is not yet of service to the Germans, and 
will not be until Ivangorod is captured. The German 
forces operating on this front will then have a line 
immediately parallel to their rear, and the additional 
supplies they will receive should enable them to carry 
on a more violently offensive campaign. To the north- 
east of Warsaw, the Russians still control the main 
double track railway from near Warsaw to Petrograd. 
This line, parallel to the battle line and less than fifty 
miles in rear of it, constitutes a life-line of incalculable 
value, and one the Russians will fight fiercely to 
retain. On the other hand, the Germans are no less 
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determined in their efforts to get possession of it, and 
if they should succeed, the relative strategic positions 
of the two opposing forces will be materially changed, 
The Germans will then have a line of supply parallel 
to their rear all the way from Vilna through Warsaw 
to Kovel, with many feeders running to the heart of 
Germany and Austria, and the Russians, on the other 
hand, will have lost most valuable communications. 
The searcity of railroads in the region to the south 
of Riga probably accounts for the Germans’ efforts to 
get possession of Riga and the gulf of the same name 
by combined land and sea operations. If they contem- 
plate extensive operations in this region, as appears to 
be the case, they will be badly in need of the gulf and 
city of Riga as a sea base for receiving vast quantities 
of supplies shipped by water transports from Germany 
and for forwarding them to the army by the two lines 
of railways to the south and east of Riga. So long as 
operations in this region were of secondary importance, 
the single line of supply from Libau, which the Ger- 
mans secured by their capture of Libau some weeks 
ago, supplemented by such supplies as could be sent 
overland, were sufficient. But for extensive operations, 
a more perfect supply system must be arranged either 
by way of Riga or some other equally satisfactory route. 
The capture of the Petrograd railway would furnish 
the needed line of supply and make the control of the 
Guif of Riga less necessary. The most important 
strategic point on this railroad for the moment is Vilna, 
and the Germans have already begun their attacks on 
this fortified city. The capture of Kovno has given 
them two lines of supply for their armies before Vilna, 
one coming from Kénigsberg and the other from Liban. 
Should they succeed in capturing Vilna, they will have 
three lines of railroads, one toward Grodno, and two 
others farther east, with which to supply their armies : 
during their further advance against the Russian right ; 
wing. Continued pressure in this region and the with- ) 
drawal of the Russians from the Polish salient, com- 
bined with the efforts of the Germans along the Narew 
and Bobr rivers, probably will result eventually in the 
cemplete abandonment of the Petrograd double track 
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line from Warsaw. 

All our information points to this as the probable 
German plan. The Polish campaign seems to be a fail- 
ure, so far as the destruction of the Russian army is 
concerned, which is the main purpose of the Germans, 
and a new move with this in view must be executed or 
the whole vast operation against Russia will be classed 
as a failure. That the Germans are in an admirable 
position for this next move cannot be doubted. Their 
left wing is reaching out farther to the eastward every 
day to sweep around the Russian right, cut it off com- 
pletely from the coast and press it to the south. An 








undertaking so stupendous is none too ambitious for 
the great German General Staff. Should it succeed, the 
Russian army would be in a_ situation much more 
serious than that which confronted it at Warsaw. The 
strategic railways of western Russia run generally east 
and west from Petrograd, Moscow and Kiev, and are 
intended to support a battle line running north and 
south. With the Germans making their main advance 
from north to south, they will cut one life-line after an 
other of the Russian army, turn it away from the heart 
of Russia, and seriously interfere with its supply. A 
glance at the insert map shows that a German army 
at Vilna is already between the Russians and Petro- 
grad, and is almost due west of Moscow, from which it 
could separate the Russians by an advance toward 
Kiev. Napoleon’s march to Moscow will not be repeated 
by the Germans if the plans of their General Staff for 
the strategic envelopment of the Russian right wing 
should succeed. 

What can keep this vast movement from succeeding? 
The Russians are showing greater resisting power than 
anyone thought pessible, but they may be very near the 
breaking point, and their ammunition difficulties may 
be growing worse rather than better.. There is nothing 
to indicate that French and English activities on the 
western front will relieve the pressure on Russia, for 
Germany is holding her ground in France. The Italian 
campaign is at best but a diversion, which probably 
will not interfere greatly with the German plans im 
Russia. And whatever the final outcome of the allied 
campaign against Turkey on the Gallipoli Peninsula, 
there is slight probability of its succeeding in time t@ 
open a new route for supplying ammunition to the 
Russian army before a decision is reached in the pres 
ent Russian campaign. 

The efforts of the four entente powers, England, — 
France, Russia and Italy, to induce the Balkan States, — 
particularly Bulgaria, to enter the conflict against the 
Teutons, furnish the Allies with more reason to hope 
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that the tide may turn than do the operations of their 
armies on the secondary battle-fronts. But the one 
condition which may stop the Germans’ triumphal cam- 
paign, more effectually than any other, is the exhaus- 
tion of the Germans themselves. For more than three 
months they have conducted a tireless, uninterrupted, 
offensive campaign at high tension, which has no par- 
allel in history. The strain on men, from the soldiers 
in the trenches to the highest commander, has been 
peyond the conception of the imagination; the demands 
onde on home industries to supply arms and munitions 
and other war materials must have been phenomenal. 
How long can the Teutons keep up this intensive war- 
fare? We are forced to conclude, for the moment, that 
Germany's probable exhaustion, rather than the Allies’ 
strength, is the only condition that may turn the tide 


in Russia. 


Increasing the Range of Our Coast Defense Guns 

N one chapter of that startling work, “America 
lanl the author describes the reduction of the 
Boston coast defenses by a fleet of German dread- 
noughts, assisted by landing forces operating from the 
rear. The demolishing of the forts by bombardment 
from the sea was rendered an easy task for the Ger- 
mans, because of the fact that their heavy guns out- 
ranged those of the Boston forts by several thousand 
yards. The extreme range of the coast-defense guns 
being 13,000 yards, the German dreadnoughts (the 
American submarines having been sunk by a surprise 
attack in the gray dawn of the morning) deliberately 
anchored at a distance of 17,000 yards, and aided by the 
observation of their aeroplanes, proceeded to attack the 
forts with all the deliberation and absence of interfer- 
ence or distraction which characterizes the target prac- 
tice of ordinary fleet maneuvers. 

Now, in assuming these differences of range, the au- 
thor, who happens to be the writer of the present arti 
cle, was entirely within the facts. 

When the guns and their mounts for our present 
system of coast fortifications were designed, nearly two 
decades ago, they were planned to outrange, by a con- 
siderable margin the average naval gun of that period. 
In those days it was believed that the effective battle 
range would prove to be about seven to eight thousand 
yards; and in providing the 12-inch guns of our coast 
defenses with an effective range of 13,000 yards, it was 
believed that the fleets of any possible enemy would be 
held at a safe distance. 

During the intervening years, however, the naval gun 
has been developed to a point of power, range and 
(thanks to improved sighting and range-finding appa- 
ratus) to a point of accuracy of shooting, at long 
ranges, which were never for a moment contemplated 
when our system of coast defenses was laid down and 
the character of its armament determined upon. 

The element which limits the range of our guns is 
the moderate degree of elevation of which they are 
capable, the maximum being 10 degrees as against a 
maximum elevation of 15 degrees in the British fleet 
and as high as 30 degrees in the German fleet. For- 
tunately, by making a comparatively inexpensive change 
in the elevating mechanism of our guns, it is possible 
greatly to increase their maximum range. Thus, the 
12-inch 35-caliber rifle, at an elevation of 10 degrees, 
fires a 1,070-pound shell to a maximum distance of 
13,000 yards. If the elevation be increased, as it can 
be by the change ahove mentioned, to a maximum of 15 
degrees. the range can be increased to 17,000 yards. 
Similarly, the 12-inch 40-caliber gun with 10 degrees 
elevation has a range of 14,500 yards, and with 15 de- 
grees elevation it will throw its shell to a distance of 
20,000 yards. 

It is gratifying to note that the clearly expressed 
Wish of the country that the Administration should at 
once take up the question of improving our national 
defenses is having its effect. The President and his 
civil advisors (at least so the papers tell us in their 
Washington dispatches) are at last disposed to listen 
to the warnings of their naval and military experts, 
backed up as they now are by the country at large— 
and that they are going to endeavor to get Congress to 
do something in the matter. 

May the Fates (or whoever or whatever it is that 
determines the actions of Congress) be propitious! If, 
in this matter of emergency action, Congress wishes to 
get quick and big results for a relatively moderate ap- 
propriation, let it place at the disposal of the Ordnance 
Department ample funds for making the changes above 


Suggested and so rendering our forts effective against 
possible attack. 


oe Against Damage by Aircraft has been 
ated in German cities near the battle-fronts, ac- 
cording to a report from the American Consul General 
at Dresden. It covers damage to property caused by 
Projectiles thrown from airships or aeroplanes, and also 


any damage done by such craft themselves in landing 
or otherwise. 
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A Substitute for Aniline 
To the Editor of the Scienriric AMERICAN : 

Having read in the newspapers of the fact that it 
seems to be impossible to manufacture aniline in this 
country at the present time, | would suggest that the 
following composition be used: 

By substituting for one atom of hydrogen one 
of nitrous acid, we have nitrobenzine. By the 
agency of six atoms of water HS, we take 
away all the oxygen, forming four atoms of 
water, and have two atoms of hydrogen to 
unite with the nitrogen, toward forming it into 
ammonia, and the CH is substituted for the 
other atom of H, thus forming the base for a 
dye which I believe would answer for aniline. 

This composition was discovered by Fretsch in 1890, 
a chemist who appears to have been very much inter- 
ested in alkali dyes, and it occurred to me that the 
process may have been forgotten. 

New York city. WINFIELD 8S. SHorp. 


Chicory Culture During the Civil War 


To the Editor of the ScieNnTIFIC AMERICAN: 

I have just been reading your interesting article in 
the current SUPPLEMENT on the “Cultivation of Chicory 
and Its Preparation for Market.” As a result I have 
recalled some memories of my rather remote youth. In 
the early part of the civil war people of limited means 
found coffee an almost unattainable luxury. As a re- 
sult, various substitutes were tried. Rye, roasted and 
ground, wasn’t so bad. The same might be said of 
brown bread crusts. At this time my father tried rais- 
ing chicory. I remember that I had to weed the beds, 
but I cannot remember what the tops looked like. The 
slender white roots, however, I do recall very defi- 
nitely. We cut these roots in thin disks which were 
roasted, pounded in a mortar, or ground. The decoction 
thereof was an exceedingly bitter drink, which did not 
appeal to my childish taste at all. However, the elders 
of the family affected to like it, and later, combined 
with crusts or rye, it was more palatable. 

I do not know that this reminiscence is of any pos- 
sible interest to anyone but myself, but perhaps it may 
stir other correspondents who will know whether chic- 
ory culture in this country was carried on to any con- 
siderable extent at the period which I have mentioned. 

Hartford, Conn. F. S. LUTHER. 


Enciphering and Deciphering Codes 
To the Editor of the ScrentiFic AMERICAN : 

I note in the Screntiric American of July 3rd, 1915, 
page 9, an article entitled “Cipher Codes and Their 
Uses.” 

The method of enciphering is a somewhat labored 
and “round about” way of arriving at the same result 
as that obtained by use of the simple and well known 
cipher disk. While it adds quite unnecessary difficul- 
ties to the work of the encipherer and increases his 
chance of error, the labor of any unauthorized person 
into whose hands such a cipher has fallen, and who de- 
sires to read it, is in no way affected. 

This cipher is one of the very simplest now in use 
and the finding of the key may be said to be a matter 
of minutes, only so that the author is wrong in held- 
ing that the cipher is impossible of translation. 

Let us take, for example, the following cipher : 


KHYL®E T ! a zYveR qwr us 
s it tOMPK suWwwW PHNIK QUNE 
i WN ¢ WPR ALH K QDMPI wN2OCKX 
YHIKH XA Ly ZBiIKK KNZYPF NUWIEK 

RDNWR UB '¥ wxszq tnRun UsSTtYc 
KIMeQV BY Y WXIWK KUSKW OLNZP 
THPZR Kt Pr orDt. zu CR tUauX 
rTYUKD BAF x oxye XAAKR Qx nwo 
b T¢s ian XxBLCF tHJCKX DUWAT 
KHDHTW TYria¢ 1'eMeir 1 WWa BAAtTl 
uxXJUR DGIOY few? dDituw »smuQ 


aYXYT 


If this is handed to a good cipher man, he can, by 
means which we need not discuss here, quickly identify 
it as having been enciphered by use of a key word, in 
the manner described or by one of several other similar 
methods. He can also say definitely, that a key word 
of five letters was used. 

We may say here, that all practicable military ciphers 
are so marked by characteristic arrangement of the 
letters that no reasonably expert cipher man will be 
long in doubt as to the general method of enciphering. 

This is especially true of ciphers of the class here 
considered. 

Assuming, then, that we have only to discover the 
particular five letters composing the key word, we will 
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write our cipher in column, five letters to the line, ieav- 
ing a space under each letter for the corresponding 
letter of the message. 

We next prepare a frequency table, or list of letters 
with the number of times each occurs, for esch singie 
column. 

The result is as follows: 


At DEFGHTIKLMNOPQGRETOVAZY ® 
! zroorz7T3 60026141083 0838812 
ereszrrezszse¢02 0600104866071 £4 
psoorpereze7reoese eas O0R B1eas 

! oseeoeosv Oe BF 2 C1 TER OGtTe4eG 
ooserissrzeee00 0 038 2035 


The normal, relative, frequency of letters in Buglish 
is as follows: 


‘ABCDEPGHEIT 


KLMNOFPQRS!S 
~4 S16 FS ITI 2 8 a 6 


ruVws yt 
“euaes 


, 
XN. 


Note the grouping of letters of high and low fre- 
quency. 

In the normal frequency table a curve commencing 
at “A” will drop for three letters, rise for one, drop 
for two, rise for two, etc. 

This curve, for the first nine letters in Englieh, 1 
very characteristic and may be relied upon in most 
CHSES, 

In the frequency tables for the separate columns it 
shows plainly in all but the first column, and here 
other parts of the curve are unmistakable. We can 
see, almost at a glance, that the alphabets used were 
in reverse order and that in the first column “B” of the 
cipher equals “A” of the message and that in the other 
columns “L,” “A,” “C” and “K,” 
“A” of the message. 
“RLACK.” 

There is no guesswork about it. 
evident and, without further delay, we preceed to write 


respectively, equal 
In other words, our key word ts 


The facts are self 


the letters of the message in the spuces provided for 
them. 

In this case, a cipher disk was used. Had one not 
been available, a key, answering every need, could have 
been prepared in less than five minutes. 

Our sheet will now appear as follows, wpper-case 
letters being used for the cipher and lower-case letters 
for the message: 


KHYL@ TSItGOC QaAzsYE TQWrse 
e ee téeet £4262 tiv¢f7 6 & 
Ssstt t DMPK SUWWC PHNSK Q 
strue tiene sregi ments 
Iwo OIWPR ALAHIK QDMPE BW 
tes edent batts I en 
YHIKH XHOPG ZHIKK KNZYF BS 4 
jerad eemae eenee rybe 
RDNWR UOUHOTY WXISZBQ tNBUR 5 y 
kiegt he op feedu tywit b 
KIMQVY BYSYS WXIWK KUSKW 
ree ae e467 4:9 °@ " 
THPZR K PC OFDLG at un 1 
i ta@t raetned 64206 -8 wit 
TYUKD BAP X OXYC8 KAAKR QGEWW 
« ho ait seoeeoe eotaove i ‘ 
1 T X I1HNGG XBICF swsecx t “ 
hens teow ek eT ES ae 
HDHTW TYIG 1eMtiRrR JWWa BAa i 
ti easwi th a) pe 
uUxXJUR DGIOY teEwWwe dt w 1g 
herit gyfer > thed , 2 
BYX YT 
. ie 


The completion of this solution, by dividing the mes- 
sage into words, need not be taken up here. The meth 
od is self-evident. 

For the sake of brevity, I have omitted many puint» 
in regard to this cipher, but will cheerfully furnish a1) 
additional information, if desired. 

It should, perhaps, be stated here that a single short 
sentence, enciphered by use of a key word, might, anid 
probably would cause the decipherer much trouble. 
Military messages ordinarily consist of fifty or more 
words, and these are readily solved if enciphered by 
some such simple method as the above. 

Should a short message be captured, a knowledge of 
the general method employed by the enemy would aid 
in its solution, and, possibly, a message of usual length, 
sent at about the same time, would furnish the key 
In any case, these very short messages are seldom used, 
and the fact that we fail to decipher one cannot be 
regarded as establishing the security of the cipher or 
the inefficiency of the decipherer. 


Fort Leavenworth, Kansas. FRANK MoorgMan. 


Auroral Lights Becoming Frequent 
To the Editor of the ScrentiFic AMERICAN: 

The aurora, which has been such a rare sight during 
the past few years, is no longer so, for during the past 
three months several quite brilliant displays have oc 
curred, and it would be well for those interested to 
watch the northern skies closely on any clear eventing, 
especially such skies as accompany northerly winds 

We are now approaching the period of maximum fre 
quency which, from advices given from Prof. Cari 
Stormer, the leading authority on the aurora, will be 
centered during 1916, when many splendid dispiays 
may be looked for. An active display occurred on the 
night of June 17th, which for a time greatly interfered 
with the telegraph service and caused great annoyance 
to wireless operators. Dovetas F. Mannixe. 

Alexandria Bay, N. Y. 
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View showing how the great piers now being constructed by the city of New York will appear when the project is finally completed. 


A Notable Step in the Building of New York’s Great Piers 


AST summer we published an account of the pro 
Floreat cofferdam to be built by the city of New 
York preliminary to baring an extensive area of the 
bettom of the North River as a step toward construct 
ing the first of the great 1,000-foot piers for transatlan 
tie liners. The general dimensions of this dam for 
holding the river's water at bay during the rock exca 
vating and the work upon the pier foundations were 
given at the time But, in order to save the reader 
trouble, it may be best to repeat that the total length 
of the cofferdam, now finished, is quite 1,100 feet, in 
eluding a river frontage of S00 feet and a section run 
hing at right angles shoreward for 300 feet. From rock 
bed up to a point S feet 6 inches above mean low water 
the eofferdam stands 70 feet high, and at high tide it 
has to withstand a hydrostatic head of US feet 

4s a matter of fact this cofferdam is meeting to-day 
physical conditions a great deal more exacting than 
any similar structures have had to combat. Indeed, it 
has had but two comparable vredecessors: the well 
known Black Rock Dam near Buffalo, and the structure 
bullt around the old battleship “Maine” in 


Havana harbor. In the case of the latter 


Cotterdamming the North River 
By Robert G. Skerrett 


were the plans made and curried out that a single 
f-inch pump is able to take care of the entire leakage 
ind the water coming in from springs that have been 
uncovered! Just what this means can be better real 
ized when we know that three 12-inch pumps were run 
continuously to keep down the water that leaked into 
the Black Rock Dam, which had a hydrostatic head of 
half that now being dealt with; and at Havana, the 
first big job of the kind, the large drainage plant was 
also worked night and day 

But the foregoing facts do not entirely cover the story 
of the present engineering achievement. Hydrostat- 
ically, the conditions in Havana harbor were nearest 
to those that concern us now, but the cofferdam about 
the wreck of the “Maine” was an elliptical structure, 
and thus had the benefit of the self-supporting element 
of that form. Even so, it was found necessary to brace 
the caisson units from within, and at least one girder 
Was sprung across the minor axis in order to give the 
cofferdam added powers of resistance against the crush- 


ing force of the water without. This precaution was 


not possible with the North River project, and its 
angular form added to the difficulties and the stresses 
against which the engineers had to provide in the design. 
Mappily, their plans have proved perfect, the only un- 
expected development being in the case of the northern 
inner line of the impounded area, where old cribbing 
proved unequal to the pressure; but by making holes 
vith 12-inch piles and pressing into these wads of earth, 
sawdust and manure in successive layers, and capping 
these with plugs of piling, the leakage was reduced to 
a moderate minimum. In a short time now hundreds 
of rock drills will be on the job, and the needful blast- 
ing and excavating of rock will proceed rapidly. 

An accompanying sketch illustrates in a general way 
the supporting pier upon which will be reared the two 
storied building for the housing of freight and the 
convenience of passengers. This drawing shows clearly 
that the greater part of the pile-sustained structure will 
be virtually afloat, because the rock line at the outer 
limits is quite 150 feet below mean. low water, and the 
overlying mud is semi-fluid. The engineers have carried 

out a series of experiments extending over 
a period of quite nine months, and their 





the hydrostatic stresses were considerably 
lower than in the case of the New York 
cofferdam, while at Black Rock the head 
of water was just about half that to be 
reckoned with in the North River. Inas 
much as the pressure of the water in 
creases directly with submergence, at the 
rate of a trifle over 0.48 pound to the 
square inch with-every foot of depth, it is 
evident how enormous is the push of the 
water held back: and this titanic thrust 
in exerted against the entire length of the 
eotferdam ' 

The ehief engineer of the Department 
of Docks and Ferries, Mr. Charles W 
Staniford. was confronted with a very 
serious problem, and precedents were of 
but moderate value for guidance. Never 
theless. he was sustained by his superior 


Commissioner R. A. C. Smith, and despite 





‘very allowance made to insure strength 
and to handle leakage, the department's 
estimate was actually below that of the 
highest responsible bidder, and the suc 
cessful contractor got the job for $487, 








first test with a group of simple piles 
showed that these would not bear the re- 
quired load without gradual subsidence. 
However, by “lagging” a similar number 
of piles, i. e., placing at the bottom of the 
piles for 30 feet upward, and on four 
sides, strips squared and 5 by 6 inches in 
size, it was possible to give these 90-foot 
pilings sufficient stability to hold perma- 
nently aloft a test-load of 220 tons. To 
put it popularly, this process of “lagging” 
gave to the group of sixteen piles a sort 
of web-foot character that gripped the 
surrounding plastic mud, and afforded the 
desired resistance to prevent sinking. For 
these experiments the Department of 
Docks and Ferries used great concrete 
blocks regularly employed in New York 
city for the building of municipal quay- 
walls as test weights. It must he borne 
in mind, of course, that this total burden 
of 220 tons is in excess of the unit over- 
load that will be imposed upon any of 
these sections when the piers, with their 
buildings and freight weights, are al 








S12. The feature of prime interest now is 
that the cofferdam has been finished and 
the inclosed area drained, and so well 


Testing a group of piles by a weight of 220 tons of great concrete blocks to 


find how great a load they will support without sinking. 





lowed for. 
All of this work is but the first step in 
a gigantic project which will embrace @ 
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Sketch showing construction of bulkhead wall, 


group of eight 1,000-foot piers for the accommodation 
of the biggest transatlantic express steamers, the line 
extending from Forty-fourth Street north on the west 
side of Manhattan Island. 


A Safe Red Fire Mixture 

ECENTLY it occurred to me that I would prepare 

| red fire for the holidays and had recourse to the 
usual formula books on techno-chemical receipts. 

As a result of some quantitative experiments I found 
some bad defects in existing formulzw us example. 

“Holtz’s red fire” 

of 4 parts strontium nitrate and 1 of shellac, 


is a safe mixture being composed 
as the 
nitrate is harmless, but the mixture is slow in igniting 
and the full effect of the strontium is not seen in the 
flame. 

“Braunschweiger’s red fire” uses 9 parts strontium 
nitrate, 1.5 potassium chlorate, and 3 of shellac, the 
disadvantage of this mixture is the violet rays of the 
potassium rather mask the clear red of the strontium 
and the mixture burns rather rapidly. 

The numerous other formule were investigated, but 
the almost universal use of the nitrate of strontium, 
together with potassium chlorate, and sulphur, did not 
give the brilliant crimson which the spectroscope shows 
for pure strontium line. 

After an examination of the oxygen requirements of 
the carbon in some formule it was found that an excess 
or a deficiency existed with which to combine with the 
oxygen of the strontium nitrate and the potassium 
chlorate. 

It was, therefore, decided to work out a new formula 
omitting some of the old features and using a stron- 
tium salt very rich in oxygen; this was found in stron- 
tium chlorate which answered the purpose excellently, 
but still had the drawback of all chlorates that a mix- 
ture of them with carbon are rather dangerous and 
liable from the general nature of chlorates to spon- 
taneous decomposition when in contact with organic 
or carbonaceous matter 
Vew Formula. 

NO. 1 MIXTURE. 


Strontium chlorate 1,000 parts 


, 


NO. 2 MIXTURE. 


Wood charcoal (powdered) ......... 250 parts 


Starch (powdered) ............ 250 parts 


Shellac (coarsely powdered ) 100 parts 

When it is desired to burn the red fire, No. 1 and No.2 
mixture are poured on a large sheet of paper and 
intimately mixed on the spot by rolling the powders 
on the paper by tipping alternate sides until the mix 
ture is uniform 

I find that commercial strontium chlorate contains 
some moisture, and I get rid of it before powdering 
the salt, by drying at 212 deg. Fahr. for 24 hours. 

When ignited this red fire burns calmly without ex 
plosive violence and is not difficult to ignite, the flame 
is a brilliant crimson, and the formula is calculated to 
leave a slight excess of carbon after ignition. The 


starch is used as a reducer of the reaction owing to 
the emission of water vapor when carbohydrates are 
ignited. I can recommend this red fire as perfectly 
safe if mixed in accordance with my directions. 

The object of keeping No. 1 and No. 2 mixtures sep- 
arate until the red fire is actually to be burnt is to 
prevent any possibility of decomposition of the chlorate 
starting the ignition of the ready-mixed mass. 

Some very curious formule were noted in some of 
the books. For instance, one authority recommends 
the fusion of the strontium nitrate and the addition of 
the shellac to the fused mass, the heat melting the shel- 
lac and producing a sort of clinker, which is cooled and 
zround to a powder. 

The procedure is evidently very hazardous in its 
nature, and it is difficult to understand how premature 
ignition is avoided. With most of the formule ex- 
amined the oxygen requirement of the carbon in the 
shellac and charcoal has not been calculated and in 
some cases the large excess of oxygen in the mixture 
causes the red fire to burn explosively. 

No one seems to have considered in any exothermic 
reaction such as takes place on igniting red fire that 
substances such as starch or sugar should be present in 
order that the water vapor from these substances may 
reduce the violence of the reaction to some extent, but 
all the old formule seem to be written with the idea of 
having only one powder and for that to burn with some 
fierceness. As in the case of Holtz’s formula the reac- 
tion is so slow that a very feeble flame is produced and 
the energy of the reaction is used up in converting the 
strontium nitrate into carbonate by its reaction with 
shellac. 

In my opinion most of the formulz given in the tech- 
nical receipt of books for red fire have either suffered 
severely from printers’ errors or the authors certainly 
did not understand the principles of modern chemistry. 


The Current Supplement 
HE recent passage of a fleet of U. S. 
through the Panama Canal is illustrated in the 
current issue of the ScrentTiric AMERICAN SUPPLEMENT. 
No. 2068, for August 21st, 1915, by several excellent 
photographs, one of which is particularly interesting in 
that it shows three large ships, together with a small 
yacht, being passed through the Pedro Miguel locks at 


warships 


the same time, two vessels being accommodated in each 
compartment of the twin lock. Another view shows the 
location of the anneying Cucaracha slide. A most 
valuable article in this issue is a report of a lec 
ture by Sir J. J. Thomson on The Conductivity of Met 
als, in which he brings forward a new theory of the 
passage of electricity through metals that may prove 
historic 


armies get across streams and rivers by means of ex 


There is an illustrated description telling how 


temporized bridges and rafts. An Excursus in Geolog 
ical Time reviews the various theories advanced at dif 
ferent times as to the age of the world, and the 


astronomy and meteorology 


applications of chemistry, 


new 1,000-foot pier, and contour of the river bottom. 


to the solution of the problem. Uncle Sam in the Movies 
is a most interesting story, telling how several of the 
Government departments are using motion pictures for 
practical purposes. A .number of attractive illustra 
tions accompany this article. The Therapeutic Uses of 
Preparations of the Ductless Glands discusses some ex 
perimental! investigations of a subject about which little 
is now known, and will be of value to all readers in- 
terested in medical science. There is an iilustrated 
description of some of the hydraulic turbine motors 
shown at the Pan-Pacific Exhibition, with details of 
operating and controlling devices. A story ef the evo 
lution of the modern dry plate gives an excellent hie 
tory of the photographic dry plate, with descriptions of 
the important details in their manufacture, 
thing of their chemistry. This article wil] appeal to a 
There are notes on a number of 


and some- 


wide class of readers. 
valuable new books, and various short articles on 


various timely topics. 


Aeronautical Advisers for the Navy 

a requested by the Secretary of the Navy, the 

Amercan Society of Aeronautic Engineers has se- 
lected, by vote, Henry A. Wise Wood, the president of 
the society, and Elmer A. Sperry, its vice-president, to 
serve on the Naval Advisory Board. A co-operating 
committee, consisting of Orville Wright, Glenn H. Cuar- 
tiss, W. Starling Burgess, and Charles M. Manly on mat- 
ters pertaining to aeroplanes and aeronautical motors ; 
Peter Cooper Hewitt, John Hayes Hammond, Jr., and 
Joseph A. Steinmetz on the application of aircraft to 
modern warfare; and Capt. Thomas A. Baldwin, A, Leo 
Stevens, Ralph H. Price on 
the dirigible balloon and the parachute, was also ap 
pointed to assist Messrs. Wise and Sperry with their 
advice in their several departments 


Prof. T. B. Stillman 
ROF. THOMAS BLISS STILLMAN, for thirty-five 
years connected with the Stevens Institute, and 


Upson, and Raymond B 


widely known throughout the country as a chemist and 
chemical engineer of eminence, died at his home in 
Jersey City on the 10th, in his sixty-fourth year. Prof. 
Stillman was born in Plainfield, N. J., 
which he devoted 


and graduated 
from Rutgers College in 1876, after 
several years to study in Germany, and later at Ste 
vens, where he was instructor and professor in analyti 
cal chemistry until 1903, when he became professor of 
engineering chemistry. This position he held untti his 
retirement in 1909, as a beneficiary of the Carnegt 
Pension Fund. 

Prof. Stillman was a member of a number of scien 
ifie and technical societies, and held several public 
offices of a technical character in New Jersey He was 
the author of a number of books on his speciatty, and 

the time his death was at work on a treatise on 


engineering chemistry, which was to be his greatest 
effort. It may be remembered that it was Prof. Stillman 


who gave the famous “synthetic dinner” tn 106 











View within the greatest cofferdam ever built, showing area freed by it from water. 
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Drying a cut of lucerne. 


pri tourist wet enters Palestine 
i by the open pert of Jaffa and goes up 
to Jerusalem hb thre invarle urrow guage 
raifway which connect these two places 
lie crosses the Plain of Sharon, and then 
the train slowly climbs the mountains of 
Judean to Jerusalem. In spring, the Plain 
ef Sharon is green with fine wheat fields 
studded with gorgeous red anemones, and 


they give the impression of a land of fet 
tility This, however, is soon lost after 
the traveler has been in the mountain 
como for un tine Unless he is a clos 
Ghbserver and somewhat familiar with co 
ditions tn semi-arid regions, his question 
would probably be Where is the land 
flowing with milk and honey? To really 
understand the agricultural possibilities 
of tulestine one must remain some time 
in the country and study the conditions 
thet here obtain 

The country is decidedly unique in its 
phiastent!l formation The deep depression 
or geologicen! fault known as the Jordan 
Valley. formed in prehistoric times by vol 
tnie aetion., divides it throughout its en 
tire length The formation is of various 
grades of limestone or Nubian sandstone 
In the mountain region of western Pales 
tine the soil is thin except in the valleys 
where it has accumulated from the wash 


ing down of the mountain sides Ih many 


aces the old terraces, owing to centuries 


of neglect, have broken down, and to this 


is due the great loss of soil from the 
mountain slopes 

Notwithstanding the fact that the soil 
is in many places thin. in most cases the 
limestone rock below is ful! of large crev 


ices and pockets, where the roots of trees 
tind considerable rich, moist mold. The 
2oll is of a clayey mixture mixed with 


disintegrated limestone and has a wonder 


ful adaptation for holding moisture, which 


fact is fully demonstrated by the raising 


of summer crops, which will be referred 
to later on 

The 
Palestine 
fruit 


ferences in 


next characteristic which gives 


great advantages, especially in 


raising, is the very considerable dif 


altitude found in so small 
north 


that 


The country lies between 
and 34 


territory 


latitude 30 degrees degrees 


is to say, the latitude of Jerusalem is 
about the same as Savannah, Ga., or San 
Iiego, Cal. The variation of altitude, and 
consequently of climate, ranges from sea 
level to 2.000 feet above at Jerusalem, and 
falling to 1.300 feet below sea-level at the 
shores of the Dead Sea 

The country around Jaffa is well 


adapted ta the rrowing of excellent 
orange thites grates id a number of 
other fruits. as well as cereals, legumes 
ote Thik seetion ix underlain by an ap 


parent!) inexhaustible artesian undertlow, 


which ix being utilized for the irrigation 
of orange groves 
The Plain of Sharon stretches back 


from the sea for about fifteen miles to the 
foothilis, where the elevation is from five 
to six huodred feet. On this plain 
be grown fine crops of wheat. barley, vats 
and other cereals. As to fruit. the fig. 
olive, almond and apricot thrive wonder 
fully 


grown 


miaty 


These same cereals and fruits are 


on the higher elevations, but 





SCIENTIFIC AMERICAN 








k’arming in Palestine 


Photographs by 


Agricultural Possibilities of the Holy Land 
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Threshing machine used in the Jewish and the German colonies. 
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The Jewish Agricultural 
School in the background. 
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Plowing in the Beer Sheba District of Southern Palestine. 
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The new way of harvesting in Palestine. 


The modern reaper at work in one 
of the Jewish colonies. 
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A stack of rye. 


The fruit and 
there 


mature later in the season. 


vegetable market of Jerusalem is 
fore, much prolonged, beginning early in 
the season and continuing late 

Last, but far consid- 
ered in the agricultural possibilities of 
this land, is the wonderful Jordan Valley. 
This present practi- 
cally uncultivated, will no doubt some day 
become a prominent factor in the 
development of the country. It stretches 
from the Dead Sea northward, a distance 
of sixty-five miles, to the Lake of Galilee. 
Going out from this latter lake, the river 
Jordan, with a fall of 600 feet in sixty- 
five miles, traverses the entire length of 
the valley and empties into the Dead Sea 
6,000,000 tons of sweet water daily. This 
valley has been likened to a tropical oasis 


from least to be 


locality, though at 


host 


sunk in the midst of a temperate climate. 
The altitude, or rather depression, at the 
Lake of feet sea- 
level, gradually falling off to about 1,300 
feet at the shores of the Dead Sea. Hence, 
reservoir of bexnutiful 
fresh water fourteen miles long by eight 
greatest depth being 200 feet, 
with a daily supply of 6,000,006 tons of 
water, situated at the 200,000 
acres of deep, rich alluvial soil seated in 


Galilee is 682 below 


we have a natural 


broad, its 


head of 


semi-tropical Climate. 

It is said by experts that the irrigation 
of this valley by canals leading along the 
foothills is quite feasible and would turn 


the section into a_ veritable paradise. 
Here, owing to the great heat, everything 
grows with surprising rapidity, to an 


Lucerne or alfalfa, under 
year. 


enormous size. 


irrigation, produces ten 


Bananas, oranges, sugar-cane, cotton and 


erops a 


all the fruits of a semi-tropical climate 
ean be raised. The cotton is perennial in 
zrowth and of a long, fine fiber. Fine 


wheat and barley are also produced. The 


growing season is prolonged throughout 
the whole year. The climate, though very 
hot during the summer months, is most 


delightful in winter. 

East of the Jordan Valley the hills rise 
again height somewhat greater than 
the Eastern Palestine is 
“a great plateau, well watered and fertile 
throughout its length. This is an admir- 
uble wheat-growing district, where as fine 


to a 


western ridge. 


wheat fields may be seen as exist any- 
where in the world. 

This section has very few towns, as 
most of the inhabitants are nomadic 
Bedouins. ‘Here a small number of Cir- 
ecassians have established themselves and 
built villages. They are far more ener- 


getic than the Bedouins and cultivate the 
ground in such a way as to get abundant 


crops. 
Then there is the Beer Sheba district 
of southern Palestine, celebrated for its 


wheat barley, which, in a good 
season, yields just Bible 
times, a hundredfold. This region is alse 
inhabited by Bedouins, and agriculture is 
earried on by the crudest methods. It 
also has an artesian underflow which can 
be utilized for irrigation. Water is found 
at a depth of from 40 to 50 feet. Much 
more might be said of certain other locali- 
ties, such as the rich historic Plain 
of Esdraelon and the Valley of Dothan, 


tine and 


to-day, as in 
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which, under proper cultivation, yield as fine crops as 
the best land in the United States. But this is self- 
evident to the casual observer. What needs especial 
exemplification, though well understood by the student 
of agriculture, is how the now barren, rocky hills can 
be transformed into productive fruit orchards. 

As has been mentioned, Palestine is distinctly a lime- 
stone country, and the very stones which the passer-by 
thinks are the curse of the land are its salvation. In 
civilized countries it is the practice to fertilize all culti 
vated land, and were this precaution neglected for a 
considerable length of time, it would cease to yield 
profitable crops. This country, on the other hand, has 
been farmed for thousands of years absolutely without 
fertilization. Furthermore, the cattle manure is care- 
fully collected from the fields, dried and used for fuel, 
4o that the land is robbed of what little it might get 
from that material What saves it is the continual 
disintegration of the limestone giving the soil that prop- 
erty that enables it to make use of the nitrogen in the 
air. The nitrogen-gathering bacteria are present in 
every locality. Moreover, the porous rocks underground 
seem to hold the moisture throughout the summer, so 
that it may be gradually utilized by tree roots and 
summer plants during the long dry season. 

Where in the United States or in Europe could a 
crop of beans, peas, vegetable-marrow, watermelons or 
cucumbers be raised absolutely without rain or irriga 
tion? But it is constantly done here. When the fellah 
wishes to plant a summer crop, he lets his land lie fal- 
low during the rainy season, and when he is reasonably 
sure the rain is finished (because the best result is ob- 
tained without any rain at all), he seratches the ground 
a few inches deep with his crude plow, such as Abra- 
ham might have used, puts in the seed, cultivates occa- 
sionally to keep down the weeds, and his crop is insured 

In some localities, as Bethlehem, fine olive groves 
exist, and on land no better originally than thousands 
of acres at present lying waste and to all appearance 
worthless. There is hardly a rocky hill anywhere in 
the country that would not offer good facilities for the 
thriving of these unique and exceedingly profitable 
trees. But one asks: If this is the case, why are not 
these hillsides everywhere green with the olive? For 
the simple reason that such a ruinous system of taxa- 
tion has existed for so long that not only has the poor 
peasant been robbed of all ambition to plant, but is 
only too glad to cut down these venerable trees and sell 
the wood for fuel rather than pay a tax that amounts 
to more than the tree yields him. 

The almond is another tree that thrives on rocky soil, 
and had Palestine a proper government, so that tree 
planting would be encouraged, no doubt large almond 
groves would spring into being, as this favorite nut is 
always in demand, and not being of a perishable nature, 
is easily handled and exported. 

The fig tree probably adapts itself to rocky places 
better than any other 
growing upside-down from the roof of a cave. All fruits 


These may sometimes be seen 


are, at present, of common unimproved varieties. The 
idea is very deep-rooted among the natives that any 
endeavor to improve on the methods of their fore- 
fathers would be the greatest arrogance. And for this 
reason everything has retrograded rather than im- 
proved. “Abraham did it this way—God forbid that we 
should be better than our father Abraham.” However, 
when the grafting of better varieties is practised the 
results are most satisfactory 

The matter of rainfall of this country is of especial 
interest, because during the past sixty years that the 
record has been kept at Jerusalem by the Palestine 
Exploration Fund, there has been a steady increase up 
to the present time from a yearly average of twenty- 
two inches to twenty-eight inches. The rain gen- 
erally falls during the six months from Novem 
ber to April. The remaining six months are rainless. 
There are the “former rains” and the “latter rains.” 
The “former rains” are very heavy and with storms, 
and come during December. January, and February. 
The “latter rains” are of a more showery character and 
tre necessary to mature the crops which have started 
With the “former rains.” The natives begin plowing as 
soon as the first rains have sufficiently moistened the 
soil 

Whet would strike the western reader as rather out 
of the ordinary is that the grape crop, which is prob- 
wbly the most abundant of ail the fruits and which in- 
cludes numerous delicious varieties, is matured entirely 
Without rain or irrigation: in fact, the leaves do not 
*Ppear before the dry season has set in. What is true 
« the grapes may also be said of all the summer fruits, 
eluding watermelons. 

All this goes to show the peculiar property of soil and 
tweck combination which to a great measure so stores 
uw this ample rainfall that it may be utilized by plants 
during the summer. 

Lucerne, grown without irrigation in the valleys, pro- 
duces three crops a year, and does not suffer seriously, 
if at all, in living through the long dry season, as the 
Toots penetrate the crevices of the underlying rocks and 
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find moisture. One year it fell beneath the writer's 
notice that the dry season lasted eight months, that is, 
this time elapsed before sufficient rain fell to moisten 
the ground to a depth of three inches, but this hardy 
plant was not in the least injured. 

Around Jaffa and Haifa some few thrifty German col- 
onies have been established, and modern farm machinery 
is used with very fine results. Furthermore, there are in 
various localities throughout the country thriving agri- 
cultural colonies under the direction of the Jews These 
were started on funds donated by Baron Edmund Roth- 
schild and other philanthropic Jews of Europe. 

Palestine is essentially an agricultural country, as it 
has absolutely no other resources, and in past times sup- 
ported a large population. But it should be understood 
that to restore it to its former prosperity would require 
considerable capital and a radical reform of gov- 
ernment. 

Though the Israelites came out of the very produc- 
tive land of Egypt. their destination was described as 
a land flowing with milk and honey. This statement is 
most interesting in the light of facts concerning the 
production of honey here. It is well known to botanist» 
that Palestine is the meeting-place of the flora of three 
different continents, and this circumstance combined 
with the varied altitudes produces a condition most 
favorable to bee culture. 

Some years ago two brothers living in Jaffa went into 
the apiary business. They conceived the idea of fur- 
nishing the bees with material for honey-making 
throughout eight months of the year by camping first 
at a low altitude and when the flowers of that locality 
were finished, moving the hives on camel back to a 
higher place, thus following up the consecutive blos- 
soming of different wild flowers. They first let them 
work on the orange blossoms around Jaffa, and this 
fragrant honey was kept separate as was that obtained 
from each succeeding flower which pervaded any par- 
ticular district. Thus, they were able to label their 
honey “Orange Blossom,” “Thyme.” ete. 

The data furnished by these gentlemen show a yield 
exceeding that yet known in any other country. By 
using modern American extracting machinery and re- 
placing the combs, one hundred hives produced six tons 
of honey during eight months. That is 120 pounds to 
the hive. The average yield in Australia and America 
is thirty pounds to each hive and the maximum fifty. 
From these facts it is clear that this unique land is 
possessed of great natural advantages over other lands, 
not only in ordinary agricultural possibilities, but in 
this interesting matter of producing honey. 


An Important Decision on the Clayton Act 

UDGE HOUGH of the United States District Court 

for the Southern District of New York, has just 
rendered a decision in the case of Great Atlantic & 
Pacific Tea Company against Cream of Wheat Company, 
which should be of interest to all manufacturers of 
“Standard” advertised merchandise who desire to main- 
tain a uniform retail selling price therefor. 

The decision was on a motion for a preliminary in- 
junction to restrain the defendant from refusing to sell 
to plaintiff Cream of Wheat in carload lots at its whole- 
sale price, such refusal as the plaintiff contended being 
in violation of Section 2 of the Clayton Act. 

It seems that the defendant requests that all retailers 
shall not sell to the consumer at less than 14 cents per 
package, and that while the plaintiff bought in whole- 
sale lots, it was not a jobber, but a retailer, having 
hundreds of retail stores in which it sold Cream of 
Wheat at 12 cents. As it would not promise not to cut 
the retail price, the defendant refused to sell it any of 
its Cream of Wheat, “at any price or in any quantity 
whatever.” 

Defendant does not sell to “consumers, retailers or 
chain of department stores,” but confines its sales “ex- 
clusively to wholesalers.” The sales of defendant “im- 
ply no agreement to maintain prices on resale, but as 
before stated, requested that retail prices be kept at 
the level recommended by it.” 

Not only did the defendant refuse to sell to plaintiff, 
but it requested the jobbing trade to see that plaintiff 
should not get any Cream of Wheat at any price. 

“This condition of affairs still continues; and the main ob 
ject of this section and of the present application is to compel 
defendant to fill plaintiff's orders for Cream of Wheat in 
carload lots at $3.95 per case. 

“Of course the bill does not put the matter so boldly (c), 
but if the law does not warrant an order productive of the 
result stated, this action is of little worth.” 

The Sherman Law was not in question, for under that 
law the plaintiff could not prosecute a bill in equity. 

“It is urged that defendant's professed and published 
scheme of sales, plus its practice thereunder, create an actual 
monopoly of, and do lessen competition in Cream of Wheat; 
that this result is in itself unlawful. and is produced by 
means which are specifically prohibited by Section 2 of the 
Clayton Act, viz., price discriminations not justified by any 
of the exceptions of that section. As tbe next and final step 
in justification of its procedure, plaintiff asserts itself to be 
threatened with loss or damage through the above stated vio- 
lations of Section 2, and therefore seeks an injunction under 
Section 16.” 
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The defendant did not seek to create a monopoly in 
Cream of Wheat for it clearly had such a monopoly in 
and under its trade-mark. 


“Taking up seriatim the parts of the above propositions, it 
is true that the defendant has a monopoly in Cream of Wheat, 
but, as heretofore stated, it is a lawful monopoly, ultimately 
resting on the plain truth that there can be nothing anywhere 
ion the United States lawfully called Cream of Wheat without 
Gefendant’s consent and approbation. In that substance ‘if 
legally it is a distinct substance), defendant has the monopoly 
of a creator, something which is not and never has been 
within the prohibition of any law anti-trust or otherwise 

“On the contrary, that monopoly is encouraged by patent, 
trade-mark and copyright statutes and the rules of unfair 
competition. Therefore the implication of plaintiffs premise 
that there is semething inherently wrong in defendant's mon 
opoly is faise and misleading.” 


The Court says that what defendant has done does 
not result in fixing the retail price, for “fixing” con 
notes enforcement; it simply requests that a fixed 
price be maintained, and to those who refuse to main- 
tain such price it refuses to sell. 


“To call defendant's acts price fixing is inaccurate, and 
evades obvious legal questions, viz., whether defendant has the 
right to decline business, and whether it is anybody's busi 
ness why the business is declined.” 


As to preventing competition the Court said: 


“The only competition prevented or sought to be prevented 
by defendant's acts is that of Cream of Wheat against itself 
the only trade restrained is the commercial warfare of a large 
buyer against smal! ones, or that of a merchant who fer ad 
vertising purposes may sell an article at a loss in order to 
get customers at his shop and then persuade them to buy 
other things at a compensating profit.” 


As to the injury to the manufacturers’ business from 
price cutting the Court hits the nail on the head as 
follows: 


“Cream of Wheat is not a necessity; it is not even a staph 
article of commerce. If it be a commodity at all, the com 
modity and the name are synonymous Its continued exist 
ence depends upon defendant's ability to control the market 
ing of its own product. The doing of what plaintiff wishes 
would take from every groceryman near an “Economy Stor 
the last incentive to buy any Cream of Wheat, and collec 
tively such grocery keepers are more important to the public 
and the defendant than is the plaintiff. If injunction wer: 
granted, defendant and many retailers would be injured, and 
the microscopic benefit to a smal! portion of the public would 
last only until plaintiff was relieved from the competition of 
the fourteen-cent grocers—when it, too, would charge what 
the business would normally and naturally bear {In short, it 
is plaintiff and not defendant that pursues methods whos 
hardship and injustice have often been judicially commented 
upon (U. 8. v. Freight Ass'n, 166 U. 8., 321).’ 

The Court finds that what the defendant has done in 
the effort to prevent price cutting is not an uwnreason 
able restraint of trade and, therefore, not in violation of 
Section 2 of the Clayton Act, and because that Act spe 
cifically recognizes the inherent right of a merchant to 
select his own customers, he doubts the right of the 
Congress to pass a law which will compe! a merchant 
to sell to anyone. 

He says on this point: 


“(1) Does Section 2 of the Clayton Act apply to the ds: 
fendant at all? and 

“(2) Is it within the power of Congress te compel defend 
ant to do what plaintif?’ demands? 

“Section 2 plainly identifies the lessening of competition 
with restraint of trade (of the body of the section with 
the last exception). But price discrimination is only forbid 
den when it ‘substantially’ lessens competition. Construing 
the whole section together, the last exception reads in effer 
that a ‘vendor may select his own bona fide customers previd 
ing the effect of such selection is not to substantially and 
unreasonably restrain trade.’ 

“How it can be called substantial and unreasonable 1 
straint of trade to refuse to deal with a man who avowrd! 
is to use his dealing to injure the vendor, when said vendor 
makes and sells only such an advertisement begotten artic 


as Cream of Wheat, whose fancy name needs the nursing of 
carefully handled sales to maintain an output of triflux me 
ment in the food market, is beyond my comprehension 

“Turning to the second question: If it be granted that Sec 
tion 2 does apply, and that defendant's selection of customers 
results in unlawful restraint of trade, can It be possibic that 
such person's evil ways are to be mended not by stopping his 
business but by adding to his list of customers one or many 
persons chosen by the Congress? 

Numerous individuals and corporations have been enjoined 
from restraining the trade of other people, no matter bew 
flourishing the offenders’ trade might be nor how greatly the 
general volume of trade had increased during the perted of 
restraint. But never before has it been urged that, if I, &.. 
made enough of anything to supply both Doe and Ree. and 
sold it all to Doe, refusing even to bargain with Roe, for any 
reason or no reason, such conduct gave Roe a cause of ax 
tion (j). 

“If the Congress has sought to give one, the gift is invalid 
because the statute takes from one person for the private use 


-of another the first person's private property 


“Using the words sell or sale conceals the issu if a man 
prefers to keep what he has, an offer of money to salve the 
taking thereof does not prevent such taking from being con- 
fiseation. The Cream of Wheat Company is a purely private 
concern, except as regulated by its creating law; it is ag 
ordinary merchant whose business is affected by be publik 
whatever. The statute as construed by plaintif descends wpun 
that private merchant, and commands him te make a von 
tract by which he transfers his property for # price. tut 
against bis will. The contract and the price are legally mere 
surplusage; the constitutional violation lies in the compnl 
sion, whereby he is deprived of his property for a private 
purpose.” 

All of which goes to show that the Courts are be- 
ginning to recognize the great and irreparable ‘njurs 
which may be done to the business of a manufacturer ot 


standard advertised merchandise by the price-cutter, 
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The Parel Laboratory, Bombay, keeps a supply of c 
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and that while possibly the law cannot reach such price 
eutter and afford any affirmative relief to the n 
facturer, yet he has the remedy in his ow ha ind 
cun lawfully refuse to sell him his good ind induce 
others not to sell such goods to the price itter 


A “New” Surgical Antiseptic 


esac notices have appeared in the daily papers 
in regard to what is stated to be a ew and wonde 
ful antiseptic sald to i ed very I 
France in the treatment f i ‘ ( 
its discovery is given both to I Ale ( ‘ umd I> 
lbakin This new antisept ! 
plication of hypochiorits As a mat i f 
the redit for the use of thes« ubst ih i 1 
belongs to an American Their value in medi 

gical use was discovered by Al t kK. Woolf 


York, twenty-five years ago, and a reference to | 

is made in the S ‘ripic A 
gust Sth, 1803, when the Woolf system w vl | 
the city of New York for the puri tir of t 


Many other scientific publicaticos at that tir 
tained comments and accounts applications of this 
Diaecaver, 

All of the valuable results now claimed for the hypo 


chiorites for medicinal and surgical use were developed 
by Dr. J 
Philadelphia many 


Solis Cohen in the home for consumptives 
»> also used 


Philadel 


years ago; and they we! 


y in Keyser in the Wills Hospital, 


phia, and in the New York hospitals, where they have 
iong been well known Many special and exhaustive 
tests were also made in the Hahneman Hospital in New 
York in abdominal operations, with remarkable succe 
In some of the articles now appeari it is claimed 
that hypochlorite of calcium is t! most powerful anti 
septic known, but that its use is limited owing to its 
lestructive action on human tissues, due to its acidity 
This statement is erroneous, as the hypochlorite [ ca 


strongly akaline, and its destructive action, if 


chum i 


any, would be due to its strong alkalinity and oxydizing 


action if used in too concentrated form rhe statement 


that it i 


is also incorrect for the reason well know 


that oxygen, or ozone, is the most powerful antisepti 


When European practitioners have more experience 


they will follow the example of American chemists i 


retting rid of all insoluble substances, such as lime, the 


‘ 


cumulation of which ordinarily produces undesirable 


results 


The antiseptic properties of the hypochlorites are du 
to the liberation of ozone when they are decom) d 
in the presence of organic matter, the action bei! us 
follows The chlorine of the hypochlorite in the pres 


organic matter, on account of its great affinity 
with the 


for hydrogen, combines hydrogen of the o1 


ganism. thus liberating ozone, which destroys the oi 
gunvixm by oxydation. The chlorine from the split up 
hypochlorite combines with a bas thus forming a 
stable chioride that is inactive 

Mention is made in the newspaper reports referred 
to above of the addition of a certain percentage of car 


honate of lime and boric acid to preserve the hypochlot 


ites, but it is well known that the solution of hypochlor 


ite of calcium is so stable in itself that an acid is used 


to neutralize the alkalinity, and to render it less stable 


for use in bleaching processes; and the addition of 


heric acid is not made to render it stable, but to make 


a solution of hypochiorous acid (see Bloxams Chem 


istry} 


Gas from Sawdust 


'D NGINEERS have taught that wood less than four 
distilled i 


4to six inches diameter could not be n ga 
muking because of its tendency to burn up rapidly when 
the temperature reaches 275 deg. Cent. Lawrence has 
just shown that even sawdust can be distilled in gas 
making if the retort is heated very slowly up to 100 deg 
Cent., then a little more rapid to 280 deg. Cent. and 
then stopping the external heating until the tempera 
ture reaches a maximum, heating again and finishing 
the distillation by raising the temperature as rapidly 


as possible to 400 deg. Cent. or a little over 


Antidote for Snake Venom 


NDIA’S annual 
bite has forced the production of an 


over 20,000 lives from snake 


loss of 
antidote serum 
bras 
The 
tube 


venom is extracted every ten days 


forcibly fed 


which 


“tiakes are with egg flip through a 


The 


suit solution 


venom is dried over lime and then dissolved in a 


Increasing doses are injected in a horse 


until! at the end of two years the animal can stand a 


dose 200 times the original one and is quite immune 
from the cobra poison The serum from the blood of 
this particular horse is an antidote and is absolutely 


effective if infected in been 
saved by its use 
dote made venom of the 
that inflicted the bite. The Parel 


ing to develop a greater variety of antidotes. 


Many have 


However, each bite requires an anti 


time lives 


from the same sort of snake 


Laboratory is work 


organic structures 


with dermatol or iodoform 


stances are present, strong shadows are 


M 


and 
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Roentgen Photographs of Plants 


EDICAL science calls such compounds as are im 
pervious to the Roentg ! s ontrast matters, 
therefore, in taking photographs when these sub 
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Roentgen photographs of plants. 


produced. Such 


rs are used in Roentgen photography for filling 
bodies that would otherwise not give any distinct 
urall the contrast substances applied to living 
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A light trap to catch cutworm moth. 


not to 
instance, 


must be of such a nature as 


mful to the organism Such are, for 
h-carbonate, barium-sulphate, thorium-oxide, and 
Wounds are filling 


very 


usually prepared by same 


(lodine gives a strong 
) 

Adalbert 
with 


Kelen, pet 
different 
The attached picture is one of his Roentgen pho 


Hungarian scientist, Dr. 


a series of similar experiments 




















A home-made static electric machine. 
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tographs, and shows an enlarged photograph of a rose 
leaf in front of which are placed some carnation stems. 
in his experiments he first prepared the plants by put- 
them into a solution of 20 cent potassium- 
iodide \fter a few hours the plant absorbs a part of 
the solution and is ready for the Roentgen pictures. 


The thin parts of the plant would hardly be visible 


ting per 


on the photograph without having been first prepared 
with the potassium-iodide solution. 

Naturally, the original photograph shows more perfect 
details, which are entirely lost by the reproduction and 


printing 


Wanted: One Thousand Aeroplanes for the War 
anys well-known English writer, H. G. Wells, wants 
a corps of a thousand aeroplanes for war service. 


has evolved two classes of aeroplanes, 


rhe war, he says, 

a light and swift model for reconnaissance, and a 
heavier and slower machine for bomb throwing. With 
a sufficient number of flying batteries of this kind, he 
thinks the Allies would achieve the mastery over eurth 
batteries, which are now practically firing blindfolded. 
\eroplane work, Mr. Wells asserts, must remain indi- 


is impossible to transmit orders to large 
numbers of machines; but he thinks these “flying bat- 
teries” should follow bird formation, flying in triangles, 
one after the other, thus enabling a corps of machines 


idual, as it 


to cover a territory effectively. 


A Light Trap to Check the Cutworm 
LARMED by the the 


ranchers of 


cut worms, beet 
southern have begun 
i vigorous onslaught upon the moth that deposits the 
eggs of the pest. This is a that is 
ittracted by light, like other moths, and the most effee 
sea ffold 
i globe containing an electric or acety- 


ravages of 
4 sugar California 


night-flying insect 


tive device produced so far consists of a low 
which supports ¢ 
ene light. 
Beneath the globe is a broad pan with oil, in which 
the moths fall and perish after striking the light. On 
of these set in the field caught about 1,700 moths in one 
night, while another, placed upon a beet dump, made a 
eatch of 7,000 insects in a night, and as many of them 
were egg-carrying females, the number of the pests thus 
destroyed in a season can hardly be calculated. One of 
the beet sugar companies maintains eight light traps of 
the sort shown in this photograph, and the device is of 


high efficiency 


Quickly Constructed Static Machine 
static 
though 
hard instrument to obtain unless one wishes to 
piece of mechanism 
again be used. Having found 
i machine of this sort, and 
not caring to the hastily con- 
structed the machine shown in the accompanying illus- 
disk phonograph record in 


electric 
often- 


pe experimental purposes, a small 
machine is 


sometimes indispensable, 
times a 
sum in a 


invest a considerable 


which, perhaps, will not 
it expedient to make use of : 
author 


purchase one, 


tration, ordinary 
place of the glass plate which usually is found on an 
electric m Not having need for the greater effi- 
ciency of the influence machine, and having neither the 


using an 


achine 


time nor the materials necessary for the construction 
of one, a very simple frictional machine was made 
The use of the hard rubber, or composition, phono- 


graph record overcame what usually is the hardest part 
of the construction of such a machine, viz., cutting and 
The disk was perfectly true and 
it was 
to a 


drilling a glass plate. 
the prepare it, 
to glue the plate, back 
mount it in the lathe, and first with 
finer abrasives, 


well adapted for service. To 


simply necessary down, 
wooden faceplate 
coarse sandpaper and afterward with 
eliminate the ridges representing the sound waves, and 
polish the smooth surface. The plate, thus prepared, 
was mounted on a piece of hard wood doweling, a pair 
of wooden washers, glued to both plate and shaft with 
glue, serving to the attachment of the 
the shaft. The shaft was mounted, as shown, 


wooden posts set on a base board, and 


marine insure 
disk to 
on a couple of 
a wooden handle was glued to one end of the wooden 
shaft 
size through 


The bearings are simply holes bored of proper 
the posts, and well lubricated with 
graphite. 

Supported on an ebonite rod, held firmly to the base 
piece by means of a wooden pedestal, is a silk-covered 
rubber in the form of a fork, between the prongs of 
which the plate turns, so that the silk padding always 
contacts with the surfaces of the disk. At the other 
side, and also supported on an ebonite rod, is a collector 
ring bearing sharp points which are brought almost in 
contact with the surface of the ebonite plate. A pair 
of Leyden jars were made from a couple of fruit jar, 
turned ebonite covers being provided. 

The whole ipparatus took but an hour and a half 
construct, and the cost was negligible. While it is bY 
ho means as effective as a Wimshurst machine, still. 
under suitable weather conditions, it will give a spark 
an inch and a half long without the slightest trouble, 
and can be used very nicely to demonstrate the glowing 


of Geissler tubes, ignition of gaseous mixtures, ete. 
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Inventions New and Interesting 
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In Fig. 1 AA are water-hoppers ; C, the lamp; D, 


The Hot-air Engine 
By Charles E. Duryea 


HE present generation has grown up 


spell of electricity. Not only has it seen the electric 
motor spring into being and take up all sorts of work, 


from driving trains to drying hair, but it 


the internal combustion engine, largely because of 


electric ignition, develop into a light, but 


Types of hot-air engines shown diagrammatically, 


crankshaft; BE, walls acting as economizer; and # the lamp chimney In Fig. 3 
AA represents packing rings 


Cooling has been well worked out, and this knowledge 


can be used. 


is enormous compared to the market twenty-five years 


under the ago. Every city of any size has its gas works. Many 


houses, in the 
electricity, and 


has seen ing any ready 


powerful 


giant, that has made phenomenal successes of the age- 


long problems of the automobile and flying 
machine 

With such brilliant examples of success be 
fore them, it was but natural that our in 
ventors and capitalists should confine them 
selves to these new lines and ignore the older 
and apparently less promising hot air engine. 
In this same period, however, several ad 
vances have been made of importance to the 
worker who may wish to use the hot air en 
gine. fetter machine shop facilities have 
made good machine work common and cheap 
(The ball-bearing is a familiar example of 
an obvious device that could not come into 
common use sooner than it did because no 
commercial way of making it practically ac 
curate existed.) Better oils are now to be 
had. The internal combustion engine and 
the superheated steam engine have demanded 
high fire-test oils, and wall temperatures of 
700 deg. Fahr., or even higher, can now be 
lubricated without difficulty 

Far better foundry practice is now com 
mercially at hand A single set of metal 
patterns mounted on a molding machine will 
produce a hundred complicated molds in a 
single day, at a labor cost so low as to be 
almost negligible. Even the composition of 
the iron is a matter of knowledge rather than 
Suess, and it is now recognized that some 
irons stand the distortions of heat far better 
than others. If in particular places still 
letter materials are needed, the nickel alloy 
Steels offer practical freedom from expan- 
sion and contraction, with almost no scaling 
or corrosion Finally, we have flameless 
combustion, using half the air and leaving 
= free oxygen to scale the hot metal parts. 
: he bane of the early workers was the burn- 
mg out of the parts exposed to the heat, 
Whereas to-day we protect iron and copper 
Surfaces by alloying them with zinc or alu- 
tinium, as in sherardizing or calorizing. 
This advance alone is sufficient reason for 
bringing thi. inatter to the front once more. 


This is particularly true in the warring lands where 
horses are being killed. Every gas jet, every heating 


Last, but not least, the market for power 


Eastern cities particularly, do not have 
all over the world the need for convert 


fuel into power is growing stronger. 


(Concluded on page 170.) 


aluminium by rolling and that may be mad 


and considerable time and space 

















Diagram showing operation of the continuous rod casting machine. 


|, Operator pouring metal from crucible into feed basin, 2; 3, melting furnace 
at 4 are located water jets and mold cleaning brushes as well as an air brush 
to apply a mold facing; cooling jets are located at 5; the machine is driven 


by a variable speed motor 6; 





and the rod is coiled on reel 7 as fast as produced 


kia. 4 


represents usual steam engine valver in Fig. 4 


A Continuous Rod Casting Machine 
MACHINE that does away with the present sys 


4 tem of making rods of lead, zinc, brass, copper and 


to steel, has been developed in Newark, N. J It is a 
small continuous casting machine which with one oper 


ation gives results now requiring much laber and fue! 


a radical change in the rod industry 
The hot liquid metal is transferred from the meiting 
crucibles directly into an endless ehain of 


mold blocks in the machine, where solidifica 
tion takes place, and the rod comes out con 
tinuously in a solid form at one end as long 
as the molten metal is supplied. The opera 
tion of those mold blocks, so as to produce a 
solid rod of uniform structure, constitutes an 
important part of the invention, which is thus 
described. 
The Vertical Type. 

The machine, shown in the illustration. 12 
feet in height over all, has a framework of 
ast iron holding in position two en:diess 
chains of mold biocks, which are made in 
sections and join in center aligumeni The 
molding chains are composed of stee! blocks 
grooved on one face to form the molding 
cavity, and linked together with flexible 
joints. Each bleck is carried on four rollers 
which guide the chain around the end 
sprockets and carry it in its course through 
the machine. 

The accuracy of alignment requisite to the 
production of a perfect rod in the mold groove 
formed by these sections is secured by care 
ful machine work, and by building the four 
ways, down which the alignment takes place 
so that two of the sides are fixed permanent- 
ly, while the opposite sides are held to their 
position by spring pressure The guide 
carrying the molds, while in casting position 


are water-cooled square tubes 


The length of this machine | mewh 
indeterminate A certail in ! f hoti 
time and cooling surface is required to solidi 


fy the metal in the mold; and one may either 
use a long molding chain and run it faat, or 
shorter chain and run it correspondingly 
slower. It has been found, however, that 
with 8 feet length between centers for the 
chains a casting speed of 25 feet per minute 
for %-inch brass rod will not cause the mold 
ing blocks to rise in temperature above 4) 
deg. Fahr. Many experiments have shown 


(Concluded on page 170 
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RECENTLY PATENTED INVENTIONS | ings for windows or 


These columns are open to all patentees 
The notice ar inserted by pecial arrange 
ment Ww the inventors Terms on applica 
tion tf the Advertising Department of the 
SCIEN TIP I« \ MERICAN 


Pertaining to Apparel. 





SAFRTY COLLAR BUTTON Fe B. MAN 
6 South Missourl Ave Atlantic City 
i i this « th invention has special 
r mn impr d safet collar button 
onsiating of two sections, des to be mov 
ibiy en d and imp the material of the 
vpeckbar I ther garment between the bases 
of sahi i ile parts or sections 
Electricai Devices. 
CIRCUIT CLOSER Il. BE. ROSENTHAL, 402 
K. ond 5 Argenta, Ark rhis invention pro 
vid : cirenit closer for electrical fire alarms 
operated xcessaly heat for automatically 
iowtug an electrical circuit, to cause the same 
t sctuate alar va series of alarms, as 
r inetane lls, automobile horns, electrical 
whistle 1] annunciator 
STARTING BOX M ra 1AN, 241 Woos 
ter St New York, N. Y This invention pro 
vides for discontinuing the supply of electric 
i I when the retracting element of the/ 
awitch lever vecomes disabled provides for | 
discontinuing the irrent supply when the back 


of the starting box is opened; interrupts the 
ivrent supply in the event the box cover be 

mes loosened and multiplies the current 
interrupting effects in the event of the retract 
ing spring of the starting switch lever becom 
ing disabled 

rERMINAL CONNECTOR J A JONES, 
015 Morton St Anderson, Ind In the pres 
ent patent the invention has reference to lamp 


electrical devices to which cir 
mnected, and the invention re 


sockets or other 


cult wires are 

lates more particularly to means for connecting 
the wires to the terminals of a lamp socket or 
ther j trical device 


Of Interest to Farmers. 
BGG CONTAINER W. H. Lewis, L 
ntlon 
intended for use 


B. 28, 


Arrington, Va The inve relates to egg 


particularly 


coutainers ! 
objects are to 
cells adapted 


in shipping 






provide ar 





EGG CONTAINER 


to conveniently receive separately 


which the eggs 


breakage by the 


eggs. and to provide cells in 


fully 


protected against 
pressure to which they are 


will be 
ordinary 
sublected it 


shocks or 
transit 
BUTTER ¢ 


GG AND \RRIER \ I 


(oconexnorvr, M. 8. EB. Signal Corps, Fort Leavy 
enworth, Kan. The carrier is especially adapted 
for the transportation of eggs and butter, in 
andescent light bulbs. bottle goods, and like 
fragile articles parcel post, express or the 
ike, wherein an outer casing is provided and 
an inner earrier or container for the articles 
ushioned against the outer casing 

Ot General Interest. 

INK FEEDER FOR PENS I B. Hine, 
care of H. R. Gamble, 414 Trust Bld'g.. El 
Paso. Tex The invention deals particularly 
with a fountain attachment applied to the hol 
ow of the pen for retaining and feeding ink 


whereby a large number 


with one dip of the 


to the tip of the pen 


written 


of word an be 





INK FEEDER FOR PENS 


pen inte an ink well The invention improves 
‘nd simplifies the construction of ink-feeding 
devices for reliable and effi 
ient im use and so designed that they can be 
auplied to a pen holder of ordinary 
tion and admit of a pen being applied or re 
moved without the attachment interfering 
AWNING FIXTURB.—M Dowtin, Hen- 
utker, N. H. The improvements relate to awn- 


pens so as to be 


construc 


lof the 
wrapped | 


other openings, and more 
particularly to awning frame ind the fixtures 
|} by which said frames are held to the casing, 
| jamb or other part of a building or structure 
surrounding and adjacent to said window or 
| other opening 


Machines and Mechanical Devices. 


WELI DRILLING APPARATUS.-—J L 
| Dyson, Loyalton, Cal This invention refers 
to drill turners and more particularly to that 
class of automatic arrangements for this pur 


drilling 
object is to provide an at 


utilized in connection with well 
and the 
| tachme nt whereby the 
accomplished through the action of the trip rod 
and the impact of the drill upon each stroke 
thereof 

| PROPELLER.—H. I 
St.. New York, N. Y¥ 
to propellers for marine 
more particularly to 
tory type in contradistinction to 
pellers Its general objects are to improve and 


| pose 
operations 
may be 


desired result 


BENEDICT, 218 W. 50th 
This invention pertains 
and air crafts, and 


a propeller of the oscilla-| 


construction of propellers so as to 
and equally effective) 


simplify the 
be highly efficient in use 
in both forward and reverse propulsion 
SIGHT GLASS FOR ROUTING MACHINES. 
—J. W. Neuson, 488 Lorimer St., Brooklyn, 
xm Y & Th provides a 


invention magni 


fying glass and an adjustable holding mech 
anism therefor, arranged to permit the oper 
|ator to guide a relatively small cutting tool 


with greater accuracy; provides means to pre 
vent the flying of dangerous particles cut from 
the work 


for augmenting the 


being executed; and provides means 


area of operations of the 


magnifying member | 
DISH FORMING MACHINE.—P. R. Sr-| 
mons. Marion, Ind This invention relates to 


a machine for forming paper dishes or pie 
plates and more particularly to a machine 
which is adapted to be used in connection with 
a rotary cutting receive the 
paper therefrom 


device, and to 


such a cutting device as de 


scribed and claimed in the Patent of Mr. Sim 
mons, No. 1.044.931, November 19th, 1912 
NON-OFFSET SURFACE COVERING FOR 


HASKINS, 
Among the 
covering 


CYLINDERS.—J. F 
06 Park Place, New York, N. Y 

bjects here is to provide a surface 
impression or packing cylinder of such 
nature or character as to obviate the use of 
the troublesome and tympan 
used for receiving and absorbing 
from the printed 


IMPRESSION 


for an 
expensive sheet 
mmonly 
the surplus oil, ink or smut 


sO « 


sheet 

PRESSER FOOT FOR SEWING MA 
CHINES EK. W. Maruewson, care of J. N 
McLean, 1073 Bloor St., Toronto, Canada. The 


general objects of the invention are to improve 
and simplify the construction and operation of 
presser feet having anti-friction devices in th« 
under or cloth-engaging 


reliable and efficient in use and so designed as 


surface so as to he 


to enable the cloth to feed under the foot not 
only in a straight line, but in any desired 
direction 

CRUSHER.—A. W. Warsen, 1440 EB. 15th 
St., Brooklyn, N. Y.. N. ¥ In the present 


patent the invention has reference to crushers 
rotary type. and the object thereof is 
the provision of a inexpensive 
and efficient crusher in translating 
roller is prevented during the 


simple, strong, 
which the 


from vibration 


| crushing 


| 





Musical Instruments. 

AUTOMATIC VIOLIN.—-H. Hecerer, Gast- 
strasse 23, Oldenburg, Germany This inventor 
provides an automatic violin with rotating 
bowing member, which instrument in the first 
place presents the advantage that the 
reduced to the minimum, as 
itself, but 
horizontally, the 


space 
occupied by it is 
also the 


not only the instrument 


bowing member are arranged 
latter being 


parallel with the instrument 


located approximately in a plane 


Prime Movers and Their Accessories. 


PISTON RING COMPRESSOR.—J A 
HiKELBERGER, Bennington, Kan The object 


of the invention is to provide a device for com- 
pressing the rings of the piston of an engine, 
as for instance, an explosion engine, to permit 


the piston to be replaced in the cylinder, and 








PISTON BRING COMPRESSOR, 


compressor in addition to com- 
pressing the ring in such manner that it will 
enter the cylinder also provides a handle for 
manipulating the piston and the rings. 
CARBURETER \ 
94 Rue de 
Seine, France 
essentially in the use of a set of 
channels vertically arranged in one 
vertical wall, such channels communicating at 
the bottom with a fuel container and commu- 
nicating higher up, on one side, with a supply 


wherein the 


Grapin and L. GRaPIn, 
Longchamps, Neuilly-sur-Seine, 
The improvements in this case) 
nar- 


consist 


row jet 


|} inlet for the atmospheric air, and, on the oppo-| 


site side, with a sucking chamber connected 
with the combustion chamber of the engine, 
the communication of the said channels with | 


| the sucking chamber being located higher up 


rotary pro 


| together with positive means movable through 


| designed for use on automobiles and other ve 
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than their communications with the atmos 
phere. 
TWO CYCLE ROTARY CYLINDER ENGINE, 
—J. B. Orruouan, care of Bowring & 
17 Battery Place, New York, N. Y. The essen 
| tial feature of the present invention consists 
in utilizing the centrifugal force as main agent 


| for the discharge of the combustion gases and 
| 


| 


Co., 


| 
} 
| 





ENGINE. 


CYLINDER 


TWO CYCLE ROTARY 
for the admission of the explosive gas or mix 
ture in a regular and perfect form during the 
cycle of each one of the cylinders, by which 
means a maximum of regularity and efficiency 
in the working is obtained 


| protect the vehicle parts beneath, including, in 


Rallways and Their Accessories. 
BRAKE FOR RAILWAY CARS.—E. Cas- | 
TANHO, Rua Liberade 644, San Paulo, Brazil. | 


The invention relates to a brake that is to be} 
used upon a track rail It 
shoes arranged to engage opposite side of me 
rail being drawn together by means of a right 
and left-hand screw which is turned by 
and sprocket gear Two such brake 
isms operating on opposite tracks may be con 
trolled by a single sprocket chain 

METAL AND CONCRETE 
SLEEPER.—J. T. Carney, Rio de 
Brazil The object of this invention is a new 
type of sleeper, of metal and concrete, for rail 
roads and the like, of very simple construction. | 
The principal portion of the sleeper is its me-| 
tallic part on which the chairs for the rails} 
are directly fixed, and it is for that reason that 


consists of brake} 


a chain| 
mechan 


RAILWAY]! 
Janeiro, | 


it is said that the sleeper, according to the 

invention, is a “sleeper of metal and concrete 
nd not a “sleeper of reinforced or armored 
nent 


Pertaining to Vehicles. 

HYDRAULIC BRAKE MECHANISM F. H. 
TreGco, Springfield, Mass The invention re- 
lates to a brake mechanism of the hydraulic 
type, and is especially adapted for use in con- 
nection with trucks of large tonnage on which 
hand-operated brakes are unsatisfactory, in 
that they cannot be applied without undue ef 
fort on the part of the driver. 

FOLDING BACK ATTACHMENT.—H. W 
Weep, 21 4th St., Stamford, Conn. This in- 
vention provides a folding back attachment for 
and the like, whereby 
conveniently and se 


motor cycles, bicycles 
the folding back can be 
eurely attached to a seat, and the back can be 
readily swung into an approximately horizon 
tal position for mounting or dismounting pur 
poses, or into an upright position for support 
ing the back of a rider 

AUXILIARY CAR FOR MOTOR CYCLES.— 
G. HAVENSTEIN, care of Western Builders’ Sup- 
ply Co. Agents, 155 New Montgomery St 
Francisco, Cal This ittached 
to a motor cycle, wherein a 
supported at one end by a pair of wheels and 
for permitting 


San 
device may be 
frame is provided 
having means at the other end 
th said end to be connected to the motor 
vele frame to support the rear wheel thereof 
eut of contact with the having 
driving mechanism arranged to connect the rear 
wheel of the motor cycle with the supporting 
wheels of the auxiliary car, and 
connection between the rear wheel and 
porting wheels is under control of the rider 


ground, and 


wherein the 
sup- | 


TRANSMISSION GEARING.—B MAYER, 
Paymaster, U. 8. N. Address U. 8S. 8. “Dixie,” 


care of Postmaster, New York, N. Y. The in- 
vention relates particularly to the transmission 
gears of automobiles and motor cars, the ob-| 
ject being to provide certain improvements, in- 
cluding a gear train, which is always in mesh, 


a portion of the gear train and adapted to con 
nect the gears either progressively or selective 
ly, and also including novel reversing and direct 
drive features. 
DOUBLE 
Travis, Box 
ventor provides a 


ACTING LEAF SPRING.—-A 
228, Brewster, N. Y. This in 
leaf spring more especially 


hicles and arranged to take up strains in both 
a downward and an upward direction, thus 
acting as a shock absorber by taking up all jolts 
and jars whenever the vehicle wheels pass over 
gutters or obstructions in the roadway 
SNAP BUTTON.—A. J. Dieckmann, 
510, Wiechman Bildg., Saginaw, Mich This 
button is adapted for use in connection with 
eyelets, of the class used upon vebicle curtains, 
etc., and the invention provides such buttons 


Room 
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which consist of two members jointly forming 
a head, means for normally maintaining said 
members separated in a resilient manner, and 
means for connecting the same to a curtain or 
the like, said head being adapted to be forced 
through an eyelet in another curtain element. 
RESILIENT WHEEL.—J. J. Zirvay, Great 
Falls, Mont. The invention relates more par- 
ticularly to an improved resilient automobile 
wheel. One of the principal objects is to pro- 
vide an improved wheel having a puncture 
proof tire, within which is resiliently supported 
and balanced the wheel hub and adjacent parts. 
REVERSIBLE FOLDING BABY CAR- 
| RIAGE.—O. O. RicHARDs, 275 Barclay road, 
England. This invention relates 
carriages in which means are 
propulsion can be effected 
from either end of the car. It mainly consists 
with a single toggle joint 
such as that used on a perambulator or like 
hood connecting the frame to the handle in 
both the position for forward driving and for 
driving from the opposite end. 
TIRE.—-C. E. Ropinson, G. W. 
J. B. F. SHowavrer, care of the last, 13 Jef- 
ferson Theater Bld'g., Springfield, Mo. In the 
present patent the invention has reference to 
improvements in tires, and particularly to an 
inner tire or subcushioning member, and has 
fer an object the provision of an improved, 
simple, strong and resilient structure adapted 
to prevent punctures and rim cutting. 
ANTIDRIP SUBFRAME FOR VEHICLES 
R. H. BacuMayn and F. H. BacnMan, 321 
Commonwealth Bld’g., Allentown, Pa. The in- 
vention relates to a vehicle having means to re- 
from the body of the vehicle and 


| Birmingham 
to folding baby 
provided whereby 


in such a carriage 


Younae, and 


ceive drip 


the case of automobiles, the gearing, etc. An 
object is to provide a subframe and drip pan 
attachment so arranged as to be applied to 
vehicles of standard makes, without any mate 
rial alteration therein, and to be interposed 
between the chassis or frame of the vehicle 
and the body 

AUTOMOBILE SAFETY BRACE.—E. J. 
Weaver, 67 8S. Vine St.. Westerville, Ohio. The 
brace against which 


improvement provides a 


wheels of an automobile may be 
rolled and secured, in order that the automo 
bile may be prevented from accidentally rolling 
down hill o1 stationary 


tion, the brace being adapted to be locked upon 


one of the 


moving from a posi 


the wheel, so that the automobile cannot be 
stolen 

HEADLIGHT.—R. F. Witsox, 403 Sugar 
Bid’g., Denver, Colo. The primary object here 


is to provide a light in which the blinding ef 
fect of its reflected pedestrians and 
operators of approaching vehicles is mitigated 
by means which permit the independent opera 
tion and focusing of the adjustable upper and 
lower portions of the reflector employed 


rays on 


Designs. 
DESIGN FOR A SCRIP STAMP.—-E. L. 
LOWE Address National Trading Stamp Co.. 


New York, Moorhead, Minn. In this ornamen- 
tal desig» for a scrip stamp the figure shown 
is a plan view of the stamp. 

DESIGN FOR A TIRE.—H. W. RayMany, 
114 Floral Ave., Portland, Ore. In this orna 
mental design for a tire, one figure shown gives 


an edge view of part of the design, and the 
other gives a side view 

DESIGN FOR A SCHOOL DESK.—S. Mac 
¢. Jones, Box 76 Wilkinsburg, Pa In this 


ornamental design for a school desk the article 
is represented in a side elevation which shows 
a desk of attrdctive and highly original form. 


DESIGN FOR A PENCIL.—E. J. DvKes, 
care of Aiken-Lambert Co., 47 Maiden Lane, 
New York, N. Y. The figure shown in this 
case represents a side view of a very simple 


vet attractive 
DESIGN FOR 

AND OTHER 

Summer St., Malden, Mass. 


design of a pencil 

A KNIFE FOR TABLE USE 
PURPOSES.—A. W. Cox, 76 
In this ornamental 


esign three figures are shown: The first is 
a plan view of the knife embodying the new 
design ; the second is a side elevation thereof; 


and the last is a cross section on a line of 


the first figure. 

Nore.—Copies of any of these patents will 
ve furnished by the Screntiric AMERICAN for 
Please state the name of the 
invention, and date of 


ten cents each. 
patentee; title of the 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser- 
vices in every branch of patent or trade-mark 
Our staff is mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
matter involved, or of the spe- 
scientific knowledge re- 


work. composed of 


of the subject 
cialized, technical, or 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coum 
tries foreign to the United States. 

Munn & Co., 
Patent Solicitors, 
233 Broadway, 
New York, N. ¥. 
Branch Office : 
625 F Street, N. W., 
Washington, D. C. 
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PRINGE AL 


the national j¢ I m smoke 










































makes pipe-peace 
and makin’s-peace 
reign all day long 


When you see men tilting tidy red tins 
or toppy red bags of Prince Albert into 
favorite old jimmies or into “papers’’ you 
know these smokers are plumb set for 
keeps—with Prince Albert. 


Gentlemen, P. A.’s the brand that has 
doubled the joy of pipe smoking and 
hand-rolled cigarettes! The patented 
process does that—and removes the bite 
and parch. You, or any other man, can 
smoke as often as you like, as long as 
you like and as hard as you like. Prince 
Albert can’t bite and can’t parch. 


Men in all walks of life go after Prince 
Albert like it was their middle name! 
Fact is, most men are so fond of the 
national joy smoke that if they were 
asked to spell “tobacco” they’d answer, 
P. A.! Because P. A. sure does stand 
for tobacco in modern U. S. language 
wherever you camp. 


Just stand up, please, and be game 
enough to risk five cents for a toppy 
red bag of Prince Albert—or ten cents 
for a tidy red tin. You'll certainly admit 
the corn that P. A.’s joy’usly good. 


And when you've tested P. A. any way 
you like—you'll go to it like a hungry 
boy travels for an after-school snack! 
So dig your old jimmy pipe out of the 
rafterhole, or hunt up your makin’s 
papers, for you’ve some mighty good fun 
coming your way before sun-down. 







RIMP.cuT Here’s the latest member of the “‘old- 
rap time jimmy-piper’s”’ club. It’s a fine 
: likeness of John E. Bach, 101 years 
CIGARET 

G ETTE TOBACCO old, of Newark, N. J. He has been a 
pipe smoker for 80 years. Mr. Bach, 


y LONG BURNING P 
Prince Albert is sold everywhere you happen to drop in. The 4 G PIPE ‘AND 


toppy red bag at 5c is particularly attractive to cigarette rollers. 
It’s so handy, and it’s protected with three wrappings to keep all 


the goodness in. Then there’s the tidy red tin, 10c; and hand- ° > who enjoys his smokes every day, 
some tin pound and half-pound humidors. Also, the fine pound The tidy red tin, 10c gives this idea of a long life: “Smoke 
¢erystal- glass humidor with the sponge-moistener top that makes all you want, eat all you want, sleep 
an ideal vacation companion. Get the hunch ? all you want—and don’t worry !”’ 


R, J. REYNOLDS TOBACCO COMPANY, Winston-Salem, N. C. 
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40 Horsepower 7-Passenger Touring Car, Weight 3075 lbs. 


Valve-in-Head Motor with Overhead Camshaft 


HE battle of the giants is 


on. It is a battle royal 
for the supremacy of the 
medium priced motor car 


held. 


It is the battle of that type 
of motor which smashed all 
speed and endurance records 
at Indianapolis and Chicago 
—against old style motors. 


It is the battle of the prin- 
ciples of construction that 
went 90 miles an hour for 
500 miles at Indianapolis, 
and 100 miles an hour for 
500 miles at Chicago— 
against out-dated principles 
of motor construction. 


It is the battle of the man- 


ufacturer against the middle- 
man, the producer against 
the assembler, of buying for 
cash against buying on time, 
of new efficiency in methods 
of manufacture and admin- 
istration against inexpe- 


rienced methods. 


It is the battle of Quality 
and lower profits against 
higher profits and lack of 
quality. 


It is the battle of new ser- 
vice ideals and co-operation 
against old methods of ex- 
pensive upkeep and neglect 
of the owner. 


Into this contest the Chal- 
mers Motor Company enters 


“Let your next Car be a Chalmers”’ 


the greatest car -it has ever 
built, the Chalmers Six with 
valve-in-head overhead cam- 
shaft motor. 


It is the lowest price at 
which Chalmers Quality has 
ever been sold—$1 350 fora 


big 7-passenger touring car! 


It is a new car at a lower 
price sent to battle with old 
cars at cut prices. 


With new service to own- 
ers, bigger plans, bigger out- 
put, new buildings, increased 
factory facilities and quad- 
rupled production the Chal- 
mers Motor Company moves 
forward io the great battle 
with supreme confidence. 
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New Motor — New Car — New Price — New Service to Owners 


Increased Factory Facilities—Quadrupled Production for 1916 


WO years ago we saw three 

things. First was that the ten- 

dency of the public demand in 
both Europe and America was to 
a compact high speed motor that 
was more efficient, would get away 
quicker, run more smoothly, have 
greater flexibility, show greater 
economy and last longer under 
hard service. 

Second was that a public tem- 
porarily diverted to cars that 
looked well and rode nicely for a 
while, would swing back: to de- 
mand quality manufacture and 
the ability to “stay put.” 


Third was that only those manu- 
facturers who built their own cars 
in large volume and bought their 
own materials for spot cash at the 
advantage of the market could 
survive. 


Motor Designed in Europe 


So we sent our engineers to 
Eu rope to design a new motor and 
began to lay our plans for a pro- 
duction of 20,000 cars this season. 


Twenty thousand cars! Nearly 
four times as many as the Chalm- 
ers factory ever turned out before! 
We are now building two big new 
factory additions to handle the 
work. We added machines thatcost 
$72,000 apieceto do work inour fac- 
tory in order to give this remark- 
able quality car to you at $1350. 

Here is the result. 

No one dreamed that such a car 
could be built for $1350. Itis equal 
to cars that sold for $4000 three 


years ago. It isn’t a made-over 


New Service to Owners 


Buying a motor car without a definite guarantee of service is un- 
wise and costly. Every Chalmers dealer gives to every buyer of a 


Chalmers car a definite service free of all charge. 


his service consists of an Universal Interchangeable Service 
Coupon Book, each Coupon being exchangeable for a definite 
amount of work at any Chalmers dealer’s anywhere at any time. 


“‘Let your 


model, reduced in size, or certain 
things eliminated to fit the price— 
it is a brand new car, designed spe- 
cially as a Quality car at a low price. 


The Quality Car at 
Small Profit 


We are marketing this QUAL- 
ITY car on the lowest profit per 
car in the motor car business. 

The great valve-in-head motor, 
with overhead camshaft, costs us 
$80.00 more to build in our own 
shops than the ordinary type of 
motor can be bought for on the 
outside, and most of the compet- 
itors in our price class are using 
the ordinary type of motor. 

When Chalmers engineers went 
to Europe to study design two 
years ago, they found European 
designers at work on high-speed 
motors of the valve-in-head type 
with overhead camshaft. 

European makers had already 
tried this type out in their racers. 
They were perfecting it for a 
road car. 

We hoped to be the first in 
America to adopt this style of 
motor. But when the war stopped 
European makers — fate decreed 

that we should lead the world in the 
use of the valve-in-head overhead 
camshaft motor for a stock car. 


Speedway Racers All of 
This Type 

We were not surprised at the 

showing at Indianapolis and Chi- 

cago, where this type of motor won 

all honors. We knew a year ago 











that these results would be 
achieved. We knew that to at- 
tain a speed of 90 to 100 miles 
an hour that the motor would 
have to be a valve-in-head, over- 
head camshaft type. 


Think of it! 90 miles an hour for 
500 miles at Indianapolis and eight of 
the first ten to finish were valve-in- 
hea 1 motors, with overhead camshafts! 


And then the Chicago races at 100 
miles an hour for 500 miles—the first 
three and seven out of the first eleven 
were of this type! 

Some one said a short time ago that 
people buy motor cars largely on three 
P’s— Paint, Price and Performance. 
You can measure this Chalmers won- 
derful car, at $1350, by any one of 
these three standards. It is right in 
Paint, which indicates finish and 
wearing qualities. 

It is right in Performance, because 
no car at any price performs better 
than this car does. 


And it is right in Price. No one in 
the history of the industry ever ap- 
proached such quality at such a price 


before. 
Take a Ride in This Car 


‘Take a ride in this car,’’ and see 
for yourself if you do not get in this 
Chalmers type of six-cylinder motor 
all the smoothness, all of the flexibil- 
ity, all of the pick-up, and all of the 
“pep” that is claimed for any other 
motor built, no matter how many cyl- 
inders it may have. 

Therefore, we say that all of our 
strength, all of our organization, all 
of our money, all of our reputation, 


are back of these six words : ““ TAKE 
A RIDE IN THIS CAR.” 


Demonstrators are now in the hands 
ef our dealers. 


“TAKE A RIDE IN THIS CAR.” 


The Chalmers Club 


Every Chalmers owner is invited to join the Chalmers Club. 


Each member receives regularly without charge ‘‘ The Chalmers 
Clubman,” a magazine devoted to the interests of Chalmers owners 
Also a membership card > by Mr. Chalmers, commending the 

: Chal 


owner to the c 


rt of 





representatives every where 
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If a Giant Cut the Wires 


There would not be time 
enough to do the things we are 
accustomed to do, and social as 
well as business life would be 
paralyzed. 


Suppose ail telephones were 
siient, and that for forty-eight 
hours you could not even call a 
telephone exchange anywhere 
in the Bell System to ask what 


the trouble was! ae ; 
Such a condition is almost in- 


conceivable. The Bell System has 
developed telephone service to 
the highest degree of usefulness 
and made it so reliable that its 
availability is never questioned. 
It has connected cities, towns 
and the remotest places’ from 
coast to coast, and has taught 
the people the advantages of 
nation-wide telephone facilities. 


Imagine the confusion which 
would prevail—with personal 
visits and messengers substi- 
tuted for direct, instant com- 
munication; with sidewalks, 
street carsand elevators jammed; 
with every old-fashioned means 
of communication pressed into 
service and all of them com- 
bined unable to carry the load. 


Plans are made, buildings 
built and businesses run with 
Bell Service taken for granted, 
and yet we have to imagine what 
it would mean to be entirely 
without telephones before the 
great value of this ever-present 
service can really be appreciated. 


The imstant contact of mer- 
chant withcustomer,of physician 
with patient, of friend with friend, 
would be severed; the business 
man and the housewife would 
lose the minutes and hours the 
telephone saves them. The eco- 
nomic loss would be incalculable. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 


One Policy One System Universal Service 


WHY WELD 


When you can do better work in one- 
fourth the time, at one-fourth the price, 
by using the latest great discovery. 

No welding No 
oxidization. No 
flux necessary 
Runs at extremely 
low temperature. 
Easily applied 


Why Does the Sun Shine on One 
and Not on the Other? 

To remove — earbon from your cylinders, clean the 

walls, pistons and valves absolutely clean—and keep 

them all clean all the time—use 


O Pp Cc Oo: the scientific Gusepatend to Remove Cozben) 


o=- 


The Aluminum Solder 








. with gasoline 
torch r'wice as strong and much harder than 


aiuminum Never breaks at soldered point 
. “if 7 bon. It contains nothi that can harm any part of 
‘ ae Voursell by Syzing it. Used by In- the engine. Put a little in each cylinder at night, and 
ernat'| Motor, Locomobile, Packard, Stanley in the morning start the engine and watch the carbon 
eree Arrow, Brewster, Demarest, Studebaker, Simplex blow out through the exhaust You can forget your 
Aeroviane manufacturers and U S. Navy carbon trouble 7 good, and save time, mr ate ouble. 


$3.50 per th Sampte etiek (4% th.) 61.50 wet cack 
SO.-LUMINUM MFG. & ENGINEERING CO., Inc, Sole Mfrs. & Distribus. 
United States Rubber Co. Bld: Dept. A. 1790 Broadwav, New York 


Mf dealer can’t supply you, write as. Valuable Boohlt on Request. 
AMERICAN OIL PRODUCTS CO., Baffalo, New York 











The Clayton Act 


| OES it prevent price control and 
| restrict leases of patented devices? 
First decision on price control and 
opinion as to effect on restrictive 
leases of patented machines, prepared 
for us by a member of the New York 
Bar, sent free on request. 


Scientific American 
Woolworth Building, New York City 




















SCIENTIFIC AMERICAN 
| A Continuous Rod-casting Machine | 


..| ADVERTISING 


(Concluded from page 165.) 
that in the casting of bronze mixtures, 
| pair of molding blocks should have about 
six times as much sectional area as the 
east rod, to allow a reasonable tempera- 
ture difference for the rapid removal of 
heat. 

The first machines designed for this 
process of continuous casting were verti- 
cal; but the desire of practical rod-mill 
men to operate with the molding groov« 
horizontal led the inventor to spend con 
siderable time in experimental improve- 
ments of the mechanical details, in order 
to secure a maximum efficiency for the 
horizontal machine. In this attempt, 
numerous troubles and intricate problem: 
were encountered. The machine wouk! 
always cast rods; but its successful oper- 
ation in a horizontal position required 
more skill than that of an ordinary labor 
er. After much experiment the axis was 
rst made slightly inclined ; but finally th 


vertical position was readopted; and in| 


this form one laborer, with a little prelim- 
inary instruction, can manage the machine 
without difficulty. 

The chief hindrances to horizontal oper- 
ation were The difficulty of completely 
filling the molds, and the circumstance 
that, in working horizontally, the lower 
chain did the greater part of the work and 


became, after a time, excessively heated, 


while the upper chain remained relatively | 


j}cool. This caused an irregular structure 
| both in the cast rod and in the drawn 
|product resulting therefrom; and as a re- 
sult the required strength tests were not 
satisfactory. In the vertical arrangement 


these difficulties automatically cured them- | 
selves since the metal completely filled the | 


mold, with uniform contact all around, 
}thus causing each portion of the chain to} 
jdo its work, and giving a symmetrica 
structure to both rod and resulting wire. 

The flow of metal into the machine is | 
|}controlled by an electrically operated au- 
ltomatic device, which adjusts the feed to 
the speed at which the machine is oper- 
ated. If for any 
| should stop, the flow would be automatic- 
ally shut off. A safety device is incor- 
porated into the drive, so that if any for- 


reason the machine 


eign material clogs the chain a safety pin 


|is sheared, thus protecting the mechanism 
from injury. The rods are delivered from 
the machine immediately to the die of the 
bull block, where they are drawn down to 


suit particular orders. 


| Advantages Gained. 

This new method of manufacturing rods 
| wees away with the following steps of the 
}old system: Casting the wire bar; hand- 
| ling the wire bar from the molds; rehand- 

ling the wire bar to and from the reheat-| 
ing furnace: reheating the wire bar; and 
rolling the wire bar. 

It also eliminates the loss from oxide 
Since 


|} sealing during heating and rolling. 


the power required to run this machine | 
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|LATHES AND SMALL TOOLS 


“STAR” Sxrcums 
ge fstonstic LATHES 
F. or Fine, Accurate Work 
: Send for Catalogue B 

K\ SENECA FALLS MFG. CO. 


695 Water Street 
Seneca Falls, N. Y.. U.S, A. 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 


swing. Arranged i 
Steam or Foot Power, 


Velocipede or Stand. 
up Treadle. 


W. F. & J. Barnes Co. 


Established 1879. 


1999 Ruby Street 
Rockford, Ill. 


GROBET SWISS FILES 


Are the standard of excelience in 
files, and have been for over 100 
years. We send postpaid as an in- 
troducer 48 files capecielly adapted 
ee for tool makers and machinists on 


receipt of $5.00 This is a chance to get a set of 
(iles you'll apureciate and we'll get future orders. 


MONTGOMERY & CO. 
109 Fulton Street New York City 


SPECIAL MACHINERY 


| WELL? Pays® WELL 
Own a machine of your own. Cash or easy 


terms. Many styles and sizes for ali purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 










































| Comront SELF-HEATING IRON 


Two Points. 


Both ends are Front Ends; Costs 4 et, 
hour to operate. Burns 5 hours on one i 
ing of gasoline. Lights in 30 seconds, The 
beat can be regulated to any degree and 
maintained to suit work in hand. Saves its 
cost in a few months—saves thousands of 
steps and eliminates discomfort. No 

hot stoves necessary. The Comfort is entire- 
ly portable and wil! operate outdoors or in- 








write us direct and send your dealer's name, 


o 
NATIONAL STAMPING & ELECTRIC WORKS. Dept. 54, Chieage, I. 











DIES AND TOOLS 


| Model and Experimenta! work ie Metal St ing. 
Manufacturers of Specialties. Polishing and Plating. 
SEND FOR ESTIMATES 


B. A.D. F. CO., Inc., 110- 120s S. Church St.. Schenectady, NA Y. 


NOVELTIES & PATENTED ARTICLES 


MANU FACTURED BY ONTRACT. PUNCHIN 


HT AUTOMOBILE STAMPINGS 
NIGSLOW ‘STAMPING & ‘TOOL WORKS, CLEVELAN 








Models and Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY . 


E. V. BAILLARD CO., 24 Frankfort St. N.Y. 





dag Ss nMgonlon ata a xe, Megane ot | MASON’S NEW PAT. WHIP HOISTS 


large engines, boilers, ete., is practically | 
done away with. The her cost of this 
process is but 5 per cent of that of the old 
method, the caster being the only work- 
man required. 

Casting rods of lead and soft-metal al- 
loys is the first step in the manufacture of 
shrapnel bullets; and the machine will 
cast per hour enough lead rod for more 
than 200,000 bullets. The only motive 
power required is that which is necessary 
for overcoming the friction resisting the 
motion of the traveling mold chains, which | 
is in the neighborhood of from 2 to 3 
horse-power. 

Aluminium rods are produced with di- 





j}ameters ranging from ™% inch upward. 


The Hot-air Engine 
(Concluded from page 165,) 


|or cooking plant has waste heat that is al 
| potential source of power which should be 
| utilized. Fans, sewing machines, suction 
| cleaners, washers, freezers and refriger- 
jating pumps are among the household 
| needs, not to mention the many shop uses. 
|The hot air engine has neither carbureter 
|nor ignition devices and so has a simplic- 
|ity that commends it for such service. 





save expense and Iiability incident to elevators. Adop- 
ted by principal storehouses in New York and Boston 


Manufactured by VOLNEY W. MASON & CO., Inc 
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The best known form of engine, invented 
in 1816, uses the same air over and over, 
either at atmospheric pressure or com- 
pressed ; in the latter ease having a stor- 
age tank to supply any loss, while a sim- 
ple check to admit air serves in the case 
loss in the atmospheric pressure 
type. (See Figs. 1 and 4.) Two pistons 
of different capacity (diameter or length 
of stroke) are used, of which one does 
the work and the other simply displaces 
the air from the cool to the hot end of 


of any 


the cylinder and back. The cranks are set 
about 90 degrees apart, and the engine 
will run in the opposite direction if the 
displacer erank is set at the opposite side 
of the cente! The best position for any 
construction seems preferably found by 
trial 

Several arrangements are possible. For 
the simplest toys (Fig. 1) the cylinder 
is often of double length, with the work- 


er piston in the open end, the heat ap- 


plied at the middle and the displacer at 
the closed end, W hich is cooled. 
The displacet has some length so as to 


separate widely the hot and cool portions, 
and it is hollow so as to be light, being 
usually carried on the piston rod in the 
small sizes. As the air flows from the hot 
to the cool end it passes through wire 
screens or other porous metal masses, 
which absorb the heat and may then pass 
through « water jacket for further cool- 
ing. When the displacer starts in the op- 
posite direction, the cool air flows back 
through the “economizer” and picks up 
the heat in reverse order. This partly 
expands it, while the heat applied to the 
hot portion does the remainder. While it 
is very common to make the displacer 
of less capacity than the worker piston, in 
some forms it has been larger, the aim 
being to get a greater difference between 
high and low pressures by exposing a larg- 
er proportion of the contained air to the 
heating and cooling 

A second form is shown in Fig. 2. It 
uses a small capacity piston to pump air 
through the economizer into the heated 
head of the working cylinder. This air 
at the same (pump) pressure, but in ex- 
panded volume, drives the worker piston 
and then is exhausted through the econ- 
omizer. Valves are required to secure this 
action, whereas the type described above 
has none By setting the pump piston 
slightly ahead of the worker, the work 
does not begin till the pressure has risen 
considerably and continues expansively 
after the pump has stopped. The unusable 
space in the economizer is objectionable ; 
more so than in the type first described, 
because any pressure remaining in it has 
done no work, and is wasted when the 
exhaust opens. Both the above types heat 
from the outside, and, therefore, were con- 
sidered slow speed affairs, but having 
seen the internal combustion engines 
speeded from five to ten times what were 
considered workable speeds twenty years 
ago, we should at least take hope for the 
hot air engine 

The type shown in Fig. 3 offers even 
more promise. It uses the pump to send 
air through the economizer to the fire 
and thence the products of combustion, 
increased both by the heat and the gasi- 
fication of combustion, pass to the worker 
piston, after which they exhaust through 
the economizer. The economizer in this 
ease should be partitioned so that there 
need be no valves in connection with its 
use, the incoming air flowing on one side 
of the partition and the heat flowing 
through the «metal from the outgoing ex- 
haust on the other side. With some re- 
$triction at the economizer outlet the heat 
of the exhaust should be pretty fully taken 
up by the economizer and not lost by ex- 
pansion to atmosphere. The pump piston 
need bear no relation to the working pis- 
ton if the combustion chamber is rela- 
tively large. In such case it is simply a 
reservoir of gas under pressure and the 
working piston may cut off at any portion | 
of the stroke and work expansively as 
does a steam engine. It may be high 
Speed, compound (high and low pressure ) 
or composite (reciprocating and turbine ) | 
and can be self starting and reversing. It 
ts much a question whether or not in| 
these days of eight and twelve cylinder | 


gas engines, with electric starters and elec- | 


tric speed changers, a reversion to some 
original type of this kind would not work 
wonders in simplification and increased 
handiness and economy. The flameless in- 
ternal combustion burner would seem to 
be admirably suited to this type. With 
careful insulation very little heat should 
be lost. The great trouble has been burn- 
ing out of the parts because of uncon- 
trollable heat; but so perfectly can heat 
be controlled nowadays that this is regu- 
|latable, while internal cooling could be 
added which would make use of some of 
the heat otherwise wasted. The advan- 
tage of any gas as an expanding medium, 
over water (which takes much heat to 


convert it into a gas, which heat is not | 
recoverable), is well known. This last | 
form of air engine has received some at- | 


tention in connection with gas turbines; 
successive charges of combustible mixture 
being exploded in a closed chamber, the 
only moving mechanical part being a 
check valve. 


Edible Wood 


HE scarcity of food and animal fod- 

der which the war has caused has 
compelled the Germans to look about for 
substitutes, among which wood naturally 
presents itself. The idea of using wood 
as food is not new. In famines and sieges 
the supply of flour has often been eked 
out by the addition of ground bark and 
sawdust. In the great famine of 1816 and 
1817 the chancellor of a German univers- 
ity experimented with wood, and published 
an article on the art of making bread of 
wood. 

Prof. Haberlandt has recently made a 
thorough study of the food value of wood. 
He has found, according to Prometheus, 
that the wood of trees constitutes, to some 
extent, a reserve supply of material, and 
that it contains, especially in winter, large 
quantities of sugar, starch and oil, and 
small quantities of albumen. These food- 
stuffs are found only in living wood, i. e., 
in the sapwood, twigs and branches; not 
in the heartwood of the trunk. Soft woods, 
such as pine, birch and linden, contain 
much oil, but very little starch, while hard | 


woods contain a large amount of starch,! = 
from % to \% of their bulk, consisting of| : 


starch-yielding tissue. 

It is evident that the eating of wood in-| 
troduces into the stomach a great quantity 
of indigestible matter, from which the di- 
gestive organs can extract the nutriment 
only if the cells of the wood have been 
broken by very fine grinding. Pine and 
spruce are too resinous for food, and oak 
and willow contain too much _ tannin. 
Maple, poplar, elm, linden and birch ap- 


pear to be the woods which are most suit- 
able for food. It is too early to decide to 
what extent wood can be used as food. Of 
course it would be absurd to make bread 
entirely of wood meal, but a small propor- 
tion of this might be added to the flour. 
It seems quite possible, however, that 
wood may be utilized as fodder for ani- 
mals, if the cost of grinding the wood to 
the very fine condition which is necessary 
for digestion is not too great in propor- 
tion to the food value. 


Windmills Where Hurricanes 
Prevail 


<3 HE tremendous force and velocity of 
the winds prevalent in the Sahara ren- 
der it impossible to capture their en- 
ergy by means of the ordinary windmill, 
such as those which form so familiar a 
feature of the landscape in Holland. The 
Italians at Tripoli, however, have suc- 
ceeded, according to a note in Technische 
Monatshefte (Berlin), in overcoming this 
difficulty by constructing windmills of 
special design. 

“The wind-wheel consists of five very 
strong but extremely narrow wings or 
blades. In consequence of their narrow- 
ness these wings are very far apart and 
catch only a small part of the wind. The 
wheel is mounted on a steel tower, whose 
construction is likewise adapted to cope 








with the high velocity of desert storms.” 
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PICTURES LIKE THESE ARE EASY 
TO MAKE—when you use a Graflex 


Camera. 


In shade or sun, indoors or out, the 


Graflex is always ready to make the kind 


f pictures you have always wanted. And 


when you use a Graflex there 1s no un- 


A glance 1n the focusing hood 


shows the image the size it will appear in 


1 finished picture, right side up, and 


the image remains brilliantly visible up to 


It 1s not neces- 


sary to estimate the distance between the 
camera and the subject; focusing scale 
and finder are done away with. 


Every Graflex Camera is equipped with 
Graflex Focal Plane Shutter—the shutter 


that works at all speeds from “time” to 
1-1000 of a second, and enables your 


ns to work at its full efficiency 


Graflex Cameras are fully described in 


our 64-page illustrated Graflex Catalog. 
Your copy will be mailed for the asking. 


Folmer & Schwing Division 
EASTMAN KODAK COMPANY 
Rochester, N. Y 



























































From Antwerp, Paris 
and Berlin and from 
the Western Trenches, 
Arthur Ruhl has sent 


Collier’s exclusively 
his word-pictures of war. 
In“With the Turkish Army” 
his scene has more color, 
the sun more heat—but it is 
still a very human story, the 
narrative of the Turks and 
how doggedly they have 
defended the Dardanelles. 


The first installment of this 
two-part article appears in 
the August 28th issue of 


Collier’ 


THE NATIONAL WEEKLY 
416 West 13th Street, New York City 
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NEW BOOKS, ETC 


Evectrric LIGHTERS 


AND STARTERS FOR 


A UTOCARS By Harold H. U. Cross 

New York: D. Appleton & Co., 1915 

12mo.; 282 pp.; illustrated 

The wide and increasing interest manifested in 
electri ighti and st 1 has inspired the 
autho © offer a handbook frankly intended for 
the everyday motorist, in which the whole subject 
is handied in a manner calculated to avoid 
scaring him by taking him out of his technical 
depth The requirements of car lizhting are 
plainly set forth, and typical generators and ac 
cessories are displayed by illustration Engine 


starters and gear shffts are then taken up 





lations are 
That the 
entirely 


again the exple 


diagrams clear 


reader might not be overlooked, sev 


more advanced types of automobile dynamos ar 


dealt with in a more detailed manner 


\MERICAN MANUAL OF 
York Oswald Publishing C 


1911. 4to.; 156 pp.; illustrated 


Tut 
New 
pany, 

have 


In work we 


avowedly 


this attractive a 


in contradistinction to the type designer and the 


compositor 


that particular branch 


the 


by specialist 


of 


a in 


development printing press, from its 


lucid and the cuts and 
needs of the technical 
ral 


PRESSWORK. 
ym- 


manual 
planned for the men of the press-room 


Each phase of the subject is handled 
The 
in- 


vention up to and including the present compli- 


cated and highly efficient forms 


is entertainingly 


discussed, as are also such subjects as inks, color 
mixing, and register. There are ixuints for platen 
press apprentices, a review of the system in a 
large press-room, and chapters on_ electrical 
equipment and gas engine driv« Information 
of the most diverse kind, but all having in com- 
mon the quality of usefulness, is simply imparted 
and is interspersed with admirable color pro- 


various processes The old hand 
find in the volume 


ductions from 


as well as the apprentice, may 


a new inspiration and increased efficiency 





European Pouice Systems. By Raymond 
B. Fosdick, former Commissioner of 
\ecounts, City of New York. New York 
The Century Compan 1915 
This excellent study of European police sys 

tems, made by Mr. Fosdick for the Bureau of 

Social Hygien serves the useful purpose of 

clarifying our ideas of what police organization 

ought to be We all know that politics play 
too great a part in the police affairs of America 
cities, | after reading Mr. Fosdick’s mon 
graph, one is also impressed with the idea that 
there are other phases which deserve considera 
tion it becomes immediately apparent, foi 
example, that the heads of our American polic 
departments are as a class not comparable with 


similar officials abroad n every large 


European 


city the prefect or commissioner of police, what 
ever his title may be, enjoys a prestige and occu 
pies a social position comparable with that of a 
abinet minister Even the officers who are in 
lirect command of the police may well be com- 
pared in dignity with our own army officers; in- 
deed, they have themselves often been army 
officers and are very frequently university grad- 
uates One leaves Mr. Fosdick’s book with the 
impression that the general tone of a European 
police system is better than ours. On the other 


it owes what success it has to the intima 
with the police system 


hand 
relationship of the stat« 


something quite lacking in the United States 
\fter we have swept away the incubus of the 
politician from our police force, there can be no 
doubt that the revelations which Mr. Fosdick 


makes must be of the greatest help in placing our 


police organizations upon a proper footing 
Tue Home of THe Buizzarpv. Being the 
Story of the Australasian Expedition, 


1911-14; by Sir Douglas Mawson, D.Se., 


B.E. Illustrated in color and black and 
white; also with maps. London: William 
Heinemann, 1915. 2 vols., Svo. Price 


$9 net 


We do not intend to ‘'review"’ the story of Sir 
Douglas Mawson's antarctic expedition, which 
in two sumptuous volumes, has recently issued 
from the press. Such a task, properly executed, 
would almost amount to publishing a special 
Mawson number of the Scientiric AmMeRICAN 
Moreover, we should be loth to supply to those 
persons who are in the habit of getting their 
knowledge of current literature and the factitious | 
reputation of being well-read from the perusal | 
of book-reviews a short-cut acquaintance with 
Mawson's work, thus saving them the necessity 
of buying the book itself Every copy sold helps 

lighten the load of debt—amounting to some 
forty-four hundred pounds sterling—with which 
the expedition feund itself saddled when the ex- 


plorers finally emerged from the Antarctic, where 


had been protracted a year longer than 


| 


their stay 

the wriginal pian—and budget—provided for 

Not the royalties on the sale of the book, 
but als is understood, the proceeds of Maw- 
son's lecture tour, are to be devoted to the object 

of making up this deficit The task of collecting 
funds for publishing the scientific results of the 
expedition uted at £8,000, has not even 

been begur books of polar adventure, | 
entertainingly written, admirably printed, and 
replete with fine photographic illustrations, are 


not uncommon rh Shackleton Amundsen, 
and Scott expeditions all brought forth such fruit, 


and in each case the record contained features of 


unique interest What, then, is the special claim 
of Mawson's ‘“‘Home of the Blizzard’’ upon our 
attention The title of the book suggests an | 





answer. The Australian explorers 
their work in the severest climate known to pre- 
the globe Amundsen's party 


if we may be pardoned this 


vail anywhere 


romped" to the pol 


race-track expression) in delightfully tranquil 
weather Poor Scott, it is true, perished in a 
blizzard, but at least half his explorations were 
earried out under favorable atmospheric condi- 


carried out | 


| is a model of clarity and practical value and in- 


here 


means insipid. In spite of their deficiency in 
alcoholic content, most of them possess that 
“punch which the literary bias of the hour 


demar.s. 


reader in a clear and interesting manner 


CrEAM TOASTs. 


book of original toasts 





SCIENTIFIC AMERICAN 


tions Broadly speaking, the interior of the 
antarctic continent is a land of calms and gentle 
breezes, while its periphery by almost 
incessant gales of astonishing violence 
fleld of operations lay wholly within this blizzard- 


He and his comrades became used 


is swept 
Mawson's 


swept region 
to having their goods and chattels blown helter- 
skelter and soon acquired the novel 
of which involves lean- 
ing on wind at an angle of about 45 degrees 
to the Indeed were lucky when 
they obliged all-fours 
All this in temperatures ranging down to 35 de- 
below zero, and in an atmosphere charged 
with blinding snow Such the conditions 
under which these intrepid men carried out ex- 
through 60 degrees of longitude and 


out to sea 


hurricane walking 
the 


vertical 


art 


they 


were not to advance on 
grees 


were 


plorations 
made a larger addition to the map of Antarctica 
than had been made by any previous expedition 


In his book, as in his lectures, Mawson is the im- 


presario of the penguin par excellence Thanks 
: : 7 A Free Opinion as to the probable patent 
to him this droll bird has become as familiar to abiity of an invention will be readily given 
Americans as the Teddy bear A minor novelty to any inventor furnishing us with a model 
of his book is the introduction of colored plates yd sketch a a wrt description of the 
i i . >. exe device in question communications are 
produced by the i aget process of color photo- strictly contivential. Our Hand-Book on 
graphy On previous occasions we have protested Patents will be sent free on request 
at the liberties Mawson took with the name Ours 1s the Oldest agency for securing 
Wilkes Land If, however, this long strip of patents: it was established over sixty-five 
coast south of Australia must have a new name, Fouts £g0 
we should like best to see it called ‘‘*Mawson All’ patents secured through us are de- 
ser2bed without cost to patentee in the 
Land Scientific American. 
EveryMan’s Linrary. Cloth, 35 cents; MUNN & CO. 
leather, 70 cents. 233 Broadway = Woolworth Building New York 


volumes hav¢ appeared 
in Everyman's Library They are 
701. The Life of Robert Browning 


ward Dowden 


Twenty-one new just 


By Ed- 


702. Caesar's Gallic War and Other Commen- 
taries. Translated by W. A. McDevitte. With 
an Introduction by Thomas De Quincey 

703—4. Carlyle’s Essays. With a Note by James 


In two volumes 
By James Anthony Froude 


Kussell Lowell 
705. Short Studies 


In two volumes 
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Trave Marks 
Desicns 
CopyricutTs &c, 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in recard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat. 
ents secured 


Branch Office: 625 F Street, Washington, D. C. 
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706-7. The Story of a Peasant By Erckmann INVENTION WANTED 
. . _ tern : sisal > oO i Simpi 
Chatrian fransiated by ( J. Hogarth In proved usefulness for South-American 
two volumes further information address L. Turk 
708. The Subaltern. By Rev. George Robert New York City 
Gileig MANAGER WANTED 
7O dsor Cast! arris insv i " , 
” W indsor Castle By Harrison Ainswort! For metal rolling mills, press work and engineers 
710. Tom Cringle’s Log By Michael Scott shop. Must be used to controlling labor and experi- 
711. Poor Folk and the Gambler. By Feodor| ¢"ced ia modern methods of factory organization 
State technical qualifications verienc 
Mikhailovich Dostoieffsky in confidence to “‘K. L. M"’. care of J. W 
712. Josephus's Wars of the Jews With an; Co., Ltd., 5 Nicholas Lane, London, E. C 
I duction b r. Jac Hart 
Introduction y Dr Jacob Ha PATENTS FOR SALE 
3. History of the French Revolution from | POWEI i ‘ - 
i) ER attachment for automohiles. Patent No, 
17389 to 1814 By F. A. M. Mign 1,148,174. Garment hanger, Patent No. 1,132,190. 
714. British Historical Speeches and Orations. | For further information about above patents ad- 
, . dres E. G. K x 773, New York City 
Compiled by Ernest Khys 
715. Poems by Ralph Waldo Emerson Tia —===== rn — 
t roduction | Charles \ Jakeweill 7 
an Introduc ion by Charl Be il INQUIRY COLUMN 
716. Brand \ Dramatic Poem By Henrik | 
Ibsen Translated by F. E. Garrett With an| . —, aati . 
. ate, % “| READ THIS COLUMN CAREFULLY. You 
Introduction by Philip H. Wicksteed will find inquiries for certain classes of articles 
717. Heimskringla The Olaf Sagas By | numbered in ie eee ra e order. If yen manufac- 
é 7 pare Ps ture thesc goods write us at once and we wil] send 
Snorre Sturlason Translated by Samuel Laing you the name and address of the party desiring 
With an Introduction and a Foreword by Jno the information. There is no charge for this ser- 
Beveridac vice. In every case it is necessary to gire the number 
everiags of the inquiry. Where manufacturers do not re- 
718. Rights of Man. Being an Answer to Mr.| spond promptly the inquiry may be repeated. 
Burke's Attack on the French Revolution. By) Munn & Co.. Ine. 
Thomas Paine With a Preface by the Author — 


and an Introduction by George Jacob Holyoake 
719. Bacon's The Advancement of Learning 


With an Introduction by G. W. Kitchin, M. A 
720. Travels in France and Italy During the 
Years 1787. 1788 and 1789. By Arthur Young. | 


With an Introduction by Thomas Okey 
721. Tales of Ancient By 


72 Creece Sir George 


W. Cox, Bart 

There is nothing in the publishing annals of | 
America or England which can quite compare | 
with this enterprise. The whole project of pre- 


senting in cheap, readable and attractive form the 

classics which have had influence the 

world’s thinking is one that must surely commend 

itself to days of-cheap and 

shoddy literature 

War's New Weapons. An Expert Anal-| 
ysis in Plain Language of the Weapons | 
and Methods Used in the Present Great | 


an upon 


everyone in these 





Inquiry No. 9438. Wanted the name and add 
of a manufacturer of light aluminium sheets, s 
tubing, rods and wire, also aluminium solder. 

Inquiry No. 94459. Wanted the name and address 
of a manufacturer of a knitting machine which was 
on the market some years ago. The name of the 
machine was the Bickford Machine It was a hand 
knitting machine, weighing about 15 pounds 

Inquiry No. 9440 Wanted the name and address 
of a concern selling Dr. Young's E-Z Sanitary Belt. 

Inquiry No. 9442 Wanted the name and address 
of a manufacturer of a machine for cutting skeins of 
cotton and wrapping each bundle around the middle 
with wire A machine of some such kind is used in 
the brush trade for wiring and cutting to length the 
bundles of bristies for paint brushes. 

Inquiry No. 94428 Wanted the name and address 
of manufacturers of fuel ofl burners and fire wall 
equipment, suitable for a maximum quantity of water 
evaporation in a locomotive firebox of the following 
dimensions: 2'»' between door and {ue sheet, 3' be- 
tween grate level and crown sheet, 3' between side 
walls. 

Inquiry No. 9444 Wanted the name and address 
of a manufacturer or patentee ofa glass preserving jar 
made for use with air pumps for creating a vacuum. 








War. By Baron Hrolt von Dewitz. | Inquiry No. 9445. Wanted the name and aadress 

With Introductory Preface by Hudson | of a manufacturer who can make a combination 
Maxim. New York: Dodd, Mead &j| Pencil holder and point protector. 

‘ 915 Imn0.: 995 Dp Dyed cece Inquiry No. 9446 Wanted the name and address 

: ie 1915 12m0.; oo PP. Price, of a manufacturer who can supply machinery for auto- 

$1.50 net } matically wrapping cigars in thin imported tissue 

P paper having the ends tightly wound and curled. 

Baron Hrolf von Dewitz, a subject of Den-| Would consider purchase of machines or potent rights. 

mark, very naturally views the present European Inquiry No. 9447 Wanted to buy patented article, 

conflict with the eyes of a neutral. Ho has en-| which is needed in every home, with a possible view 
i i tf ‘ hel Sound . i to manufacturing and distributing 

5) ore reset acts as he hi Oo ( hem, anc . 

— sdreggundict = : ree Kags Inquiry No. 9448 Wanted to get ip touch with 

without partiality, and his handling of the spe-| manufacturers who can make small gasoline motors 

cialized branches of modern warfare and weapons | ®@nd parts thereof. Must be able to handle consid= 


He has the masterful 





is that of a military exper 


erable orders with expedition 


Inquiry No. 9449. Wanted the name and address 


knowledge of military tactics and the philosophy | of a manufacturer who is prepared to build a new 
of warfare Ther: are chapters dealing with| and very simple stationary engine with or without 
: o ras producer. 
Aircraft, Artillery Automobile Artillery,” | "5! — ; 
comp — I we “Tha | {nquiry No. 9450. Wanted the name and address 
The Submarine The Capital Ship Phe | of a manufacturer who can build a licht simple mo- 
Turret Fort The Wireless Signal “The | tor for light automobiles and for portable farm work. 
Super-Commissariat and * Super-Strategy Inquiry No. 9451. Wanted the nar@ and address of 


He also has a chapter entitled “The Fountain 
Pen,’ which is hardly worthy of serious attention 
in & book of this kind. This book separates from 
& mass of rumor and misinformation the facts 
about the various subjects mentioned. It will 
zo a long way toward answering the questions 
which occur to any intelligent person The book 
im- 


terest The author possesses the socret of 


parting technical information to a non-technical 


By Fred Emerson Brooks. 
Forbes & Co., 1915. 16mo.; 
Price, 50 cents. 


Chieago: 
94 pp. 

The author of ‘Old Ace” here presents us with a 
anti-alcoholic, but by no 





a manufacturer of machinery for making egg al!)umen- 








Do Business by Mail 


Start with accurate lists of names we 
furnish — build solidly. Choose from 
the following or any others desired. 


Apron Mfrs. Wealthy Men 
Cheese Box Mfrs. Ice Mfrs. 

Shoe Retailers Doctors 

Tin Can Mfrs. Axle Grease Mfrs. 
Druggists re Employees 
Auto Owners 


Our com plete book of 
malling st stics on 7000 
cl of prospective 
customers for the asking. 


Ross-Gould, 806-K Olive Street, St. Louis 


Ross-Gould 


Mailing 


Lists 











St.Louis 
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A STATEMENT 


fr from THE WHITE COM PANY 
to MOTOR CAR BUYERS 
N view of the confusing market which confronts motor car pur- 


chasers, many are looking to this company for an expression of its 

attitude toward the innovations in mechanical design and new price 
levels now being announced. We therefore take this occasion to state 
our beliefs and purposes, which are based on fourteen successful years 
of experience. 


We believe the four-cylinder motor is to be the standard and 
ultimate type. We therefore consider it wiser to continue perfecting 
this type of motor, which we have already spent years in developing, 
than to step abruptly into a field of design that is new to the entire 
automobile industry, and thus impose an experiment upon our customers. 


With reference to price, the White policy will be as it always has 
been—to build cars to the White standard rather than to a standard that 
would make a cheap price possible. Materials and labor cost more now 
than ever before—consequently, lower prices must and do indicate com- 
promised quality. 


We hold it as a first principle of our duty to purchasers of White 
Cars to make a product that will give maximum service with the least 
amount of attention and of expense for operation and maintenance; a 
product of such quality and approved construction that it will command 
high value at any time the owner may wish to dispose of it; in all, to 
build motor cars which the owners can truly regard as investments. 


White policy will always be governed by consideration for the ulti- 
mate service-value of White Cars. We will not take part in the spec- 
tacular methods, adopted solely for sales stimulation, which prevail 
in the motor car market at the present time. 


In short, the stability of policy which has always meant security to 
White owners will continue. We neither consider it good business nor 
do we find it necessary to repudiate the design nor to depreciate, un- 
naturally, the value of cars which have been purchased from us, by 
making frequent radical changes in design and price. 


THE WHITE COMPANY 


CLEVELAND 
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—and the Cadillac “Eight” 


stands all alone 


De you wish to know how good a car this new 
Cadillac is ? 

Follow your own thoughts. 

You will find that you are thinking what the na- 
tion is thinking. 

Look back a little bit. 

A few years ago the storm raged around the 
Cadillac. 

A dozen or more cars sold at approximately the 
same price. 

All claimed equality with the Cadillac. 


The Cadillac field was the coveted field —because 
it was a quality field. 


These dozen or more cars struggled to find a 
place in it, because they were eager to share in 
Cadillac success. ‘ 


And, now, how do things stand ? 


A limited market above the Cadillac in price— 
and a large market below. 


And in the center, as solid as a rock, the great 
Cadillac clientele-——greater, and stronger, and 
more solid than ever. 


When you search for a car to compare with the 
Cadillac do you look downward ? 


It is not likely. 


And yet many a man in past years has thought 
that he was buying a car as good as the Cadillac, 
because he was paying an approximate price. 


He cannot think that now, because these cars have 
removed themselves from the Cadillac field. 


The storm that once raged around the Cadillac 
still rages, but it is in another zone. The 
Cadillac is out of it, and above it. 


In its own great quality class the Cadillac stands 
alone —all alone. 


The Cadillac owner does not believe that its 
equal exists. 


And if you are looking for its equal — where will 
you look > 


You must first find a car of equally fine con- 
struction. 


If you search for equality with the Cadillac, where 
else will you find such workmanship ? 
Again—in your search for a car equal to the 


Cadillac, you must find a car of equal experi- 
ence in V-type engine construction. 


The Cadillac has brought the V-type principle to 
a state of comparative perfection in the build- 


ing of 13,000 V-type eight cylinder cars. 


Where will you look for a like experience — for 
equal certainty — for such positive insurance ? 


What is the utmost you desire in a car? 
Your friend who owns a Cadillac already has it. 


He cannot think of any respect in which its efh- 
ciency could be improved. 


In freedom from gear shifting, in ease of control, 
in swift acceleration, in hill climbing ability, in 
comfort and luxury, in all the things which con- 
tribute to ideal motoring, the Cadillac owner will 
tell you that he has them in superlative degree. 


In his mind—in your mind— in the mind of the 
nation—is not the standing of the Cadillac 
absolutely fixed ? 


In all the things which constitute quality— the 
highest known quality—is it not universally 
accepted as a standard ? 


Your choice, therefore, is rendered simpler than 
ever before. 


You are freed from the distraction of many claims 
of equality which may once have confused you. 
You know what the Cadillac offers: 
engineering pre-eminence, 
and social pre-eminence, 
unequaled V-type experience, 


the enthusiastic endorsement of | 3,000 
owners, 


—mechanical construction representing the 
highest type of fine manufacturing extant, 


—and an established record of luxury, long 
life and endurance. 


We repeat— you know that you get these qual- 
ities in the Cadillac. 


Where else could you get them ? 


Styles and Prices 


Standard Seven passenger car, Five passenger Salon and Roadster, $2080, Three passenger Victoria, $2400. Five passenger 


Brougham, $2950. Seven passenger Limousine, $3450. Berlin, $3600. Prices include standard equipment, F. O. B. Detroit. 




















































































































